





The ratio of blowouts to wells drilled should continue on the downward trend in 
‘51, for more and more operators are replacing their obsolete drilling control units 
with Cameron QRC Pressure-Operated Blowout Preventers. 

No other drilling control unit offers so much protection: Swift closure of rams, 
remote control operating valves within easy reach of the driller, self-feeding ram 
packing for a positive seal and to permit pipe rotation through closed rams; high 
ratio of closing pressure to well pressure (8 to 1), utilization of well pressure in 
closing rams, and quick ram change design which permits changing of largest size 
rams in a matter of minutes. 

Now is a good time to take stock of your drilling control equipment . . . replace 


obsolete units with new QRC, to provide maximum protection for your operations. 
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. . . and Horton” structures help do it. 


Flaring of field gas entirely eliminated . . . plant can handle {ield’s 
needs for years ahead . . . potential butane recovery 98 per cent, 
propane recovery 75 per cent... mercaptan removal from depro- 
panizer bottoms about 80 per cent. All of these achievements can 
be accomplished at the Sid Richardson Gasoline Company’s plant 
near Kermit, Texas. 


How can they be done? The plant is now processing about [5,000 
M.c.f. of high pressure gas and 40,000 M.c.f. of low pressure gas 
daily. But its capacity can easily be expanded to 115,000 M.c.f. 
. .. enough to care for the Keystone field’s needs for years to come. 











Two refinements help boost recovery rates ... (1) recirculation 
of lean oil to the absorbers and (2) extensive propane refrigeration. 


The high degree of mercaptan removal is accomplished by a 
double caustic wash. 


We furnished this highly efficient plant a 20-plate still, a 40-plate 
debutanizer, an accumulator drum and a scrubber drum. We also 
supplied over 70 per cent of the volume needed for product-storage. 

If Horton structures can help the Sid Richardson plant, isn’t there a 


good chance they can help you? Write our nearest office for quotations 
whenever you need a heavy steel plate structure. 


*Trademark registered in U.S. Patent Office. 
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Left: This 10-ft. diam. by 69-ft. 6-in. still 

is located at the Sid Richardson Gasoline 

a "s plant near Kermit, Tex. It is Below: This view shows the three 5,0004 

insulated and covered with corrugated alum- Hortonspheroids and one of the three 3,) 

inum. The insulation prevents heat losses; ; bbl. Hortonspheres at the Sid Richard 

the aluminum protects against weathering. plant. The cimepharcids store natural g 
oline at 15 lbs. per sq. in. pressure, the H 
tonspheres store butane at 100 lbs. press 
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1950-51 Make Great Strides in Technology 









Arch L. Foster 


How to Get Your Priority Rating for Tubular Goods 
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Build Up Domestic Reserves 





| 
N view of the recent turn of events in Iran, we may have to reverse our thinking I 
regarding the ultimate availability of oil from the Middle East. Dissension among \ 
certain elements of the population in Iran against foreign oil interests has injected P 
a threat of nationalization and possible expropriation of oil operations by the Iranian b 
government. This is an ominous development. It could be far-reaching and world wide : 
in its implications. 

Because of the international tensions that have developed in the world today, the s 
importance of Middle East oil in the world picture obviously lends itself to defection , 
of the kind we are now witnessing in Iran. It arouses apprehension over the availability el 
of Middle East oil to us when it might be critically needed. : 

a 

The proved and indicated crude oil reserves of the Middle East are estimated ti 
to be 45 per cent of the known oil reserves of the world. Of this vast Middle East oil 4 
reserve, U. S. companies control nearly 70 per cent. Of the total Middle East oil ti 
produced in 1950, 44 per cent, or 800,000 barrels a day, was controlled by U. S. oil C 
companies. The total crude oil reserves of the Western Hemisphere—and that includes 5 
Venezuela and Canada, as well as U.S.A.—is estimated to be about 46 per cent of the fo 
total known crude oil reserves of the world. 

It is also to be noted that the crude oil reserves of Saudi Arabia operated by D 
American interests, are estimated to be 11.6 per cent of the world’s total; Kuwait’s sa 
oil reserves, of which one-half is also controlled by American interests, represents , 
12.8 per cent of the total crude oil reserves of the world. Obviously, the stake of a 
American companies in the Middle East is heavy. But in the light of what has happened fig 
in Iran, the ultimate availability of Middle East oil to the Western Hemisphere is in : 
grave doubt. Is dependence on this oil, in the interest of national security and in pa 
a time of national crisis, sound policy? If not, we must look to building up our 5, 
domestic crude oil reserves. What is the domestic oil picture? Despite the fact that da 
current domestic rates of crude oil production are at an all time high and imports er 
are about one million barrels a day, crude oil stocks of the nation are declining. Texas bb 

is producing at near its maximum, and has only 200,000 to 300,000 barrels a day of : 
excess available production capacity. 4 : 
In view of the situation it becomes imperative to build up the nation’s available — IP 
crude oil reserves. This the industry must and can do. The steel must be forthcoming ™ 
to attain this objective. More oil for less steel must be obtained. We .cannot fail to 0" 
be awake to the danger of not having sufficient oil for fighting another global war, “ 
if war comes. To the military, nothing is so critical as petroleum, except of course, It 
the atom bomb. Conservation must also continue, for we are in a period of national hig 
emergency that may last not-for months, but for years.—K.C.S. ‘ 
Wa 
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By MILBURN PETTY 
WASHINGTON — Office of Price Stabilization may be 


asked to approve a general crude advance as soon as the 
ink dries on the new price control orders. 

Producers feel that a crude advance is long overdue, 
pointing out that the price, generally, has remained un- 
changed since 1947 although every cost item is much 
higher. 

Meanwhile, the narrowing gap between production and 
MER capacity emphasizes the need for providing every 
possible incentive to drill more wells, find more oil. 

The IPAA’s committee, studying the cost of replacing a 
barrel of crude produced today, is expected to come up 
with a figure well over three dollars. 


» Depletion. The oil-gas depletion allowance is much 
safer now than it was early last year after President Tru- 
man’s violent attack. The industry’s defense before the 
Ways and Means Committee was better organized, more 
effective, than a year ago. There were fewer hostile ques- 
tions, Many members were outspoken in saying there was 
all the more reason now for not tampering with this incen- 
tive to finding new oil. Several high-placed advisers to 
President Truman, who are intimately concerned with fuel- 
ing the war machine, have not hesitated to back the deple- 
tion allowance, privately. Among these is Interior Secretary 


Chapman. 
> Octanes. If PAD were to grant all of the applications 
for exceptions to the tetraethyl lead allocation order, it 


would use up more than the set-aside of TEL for military 
stockpiling. With gasoline demand running better than 10 
per cent ahead of last year, there comes to mind PAD 
y Deputy Bruce Brown’s remark that it may still be neces- 
g sary to impose octane ceilings on motor gasoline later on. 


> Oil Capacity. National Petroleum Council’s committee 
on productive capacity is likely to come up with an MER 
d figure for crude of between 6,500,000 and 6,700,000 bbl 
daily, according to L. F. McCollum (Conoco), chairman. 
Dr. R. E. Wilson (Indiana Standard) places refining ca- 
pacity now at slightly over 7,000,000 bbl a day. 
ir Thus, on the basis of peak figures recently, the United 
States now has a reserve capacity of about 600,000 bbl a 
day on crude and about 400,000 bbl a day on refining. Sev- 
ts eral weeks—perhaps a half dozen—during the peak de- 
mand period this winter, total oil demand ran 8,000,000 


as bbl a day or higher. 
of 
> Imports. These demand figures, as well as the Korean 
War, probably explain why Ed Warren of Midland, Texas, 
‘le IPAA’s president, has parted company with the coal people 
ng on the need for restricting oil imports, right now. - 

During the roundtable on fuels, conducted by Senator 

to O'Mahoney of Wyoming. Warren was asked if he favored 

ar. limiting imports to 5 per cent of domestic production, War- 

ren replied: “No, sir, I would not say that, at the moment. 

sé, think that imports at the current rate may be a little bit 

ial high, but they are not supplanting our domestic production 
at this time.” 

One coal man said independent oil producers “have al- 
ways been in our corner” in fighting imports. Warren re- 
plied that IPAA has never opposed imports, as such, but 

- only in quantities that would hurt domestic producers. 
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Scanning WASHINGTON’S OIL HORIZON 
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> Synthetic Fuels. Secretary Chapman is being urged by 
some of his top advisers to make a policy decision in favor 
of building commercial-size plants to make snythetic fuels. 
One eastern banking group is represented as willing to build 
a 15,000-bbl a day coal hydrogenation plant, provided the 
government will loan up to 60 per cent, allow a rapid tax 
write-off, and contract to buy the plant’s output. A major 
oil company is reported ready to build a 10,000 bbl a day 
plant to make oil from shale. 


> Steel. Now that the Petroleum Administration for 
Defense has worked out programs to provide steel for main- 
tenance, repairs, and operations of all branches of the oil 
and gas industries, as well as tubular goods for 43,400 
wells this year, attention is being given to materials for 
expansion of refining and transportation facilities. 


> Price Orders. The proposed crude price order, as tried 
out on an industry advisory committee recently, provides 
that the ceiling price shall be the highest purchase price 
posted for each pool as of January 25. Where there was no 
such posting, then the highest sale between December 9 and 
January 25 would be the ceiling. If no sales, then the seller 
or purchaser could set a price in line with comparable 
crudes, which would stand unless upset by OPS. 

Natural gas prices—at all points of sale not now con- 
trolled by federal or state regulatory agencies—would be 
brought under OPS ceilings, along with natural gasoline 
and liquefied petroleum gases. | 

Separate orders will cover refined products at the whole- 
sale retail levels, asphalt, lubricating oils, greases, waxes. 


> Tax Write-Offs. Under the provisions for accelerated 
tax amortization on new facilities needed for defense, the 
government’s policy is to allow the following percentages: 
Finishing units for alkylates and other aromatics, 100 per 
cent; petroleum storage in certain areas, 85 per cent; in- 
land oil barges, 80 per cent; and basic refining facilities, 
75 per cent. Oil projects totaling over $100,000,000 have 
been certified, with two-thirds sponsored by independent 
companies, mostly refiners. 


> Deferments. Recognition of the petroleum industry’s 
military importance is reflected in the tightened-up list of 
“essential activities’ soon to be issued for the guidance of 
those calling up reservists and draftees. As it now stands, 
this list includes: Exploration, drilling, and production of 
oil; production of natural gas, natural gasoline, and lique- 
fied petroleum gases; petroleum refining; and petroleum 
transportation, specifically including pipelines, tankers, 
barges, and over-the-road transport trucks. 


> Fuels Policy. “End use” controls on oil and gas is what 
the coal industry hopes will result from the investigation, 
sponsored by Chairman O’Mahoney of the Senate Interior 
Committee, looking toward a national fuels policy. 

The coal people argue that oil and gas reserves now are 
measured in terms of a relatively few years while the coal 
supply will last for 500 years. Oil men reply that more oil 
is being found than used, that new reserves will be found 
in ever-increasing amounts for many years. 

But the coal arguments seem to have made a dent. The 
committee now is studying data on reserves of all fuels and 
may hold hearings later this spring. Department of Defense 
has announced a policy of “using the fuel in largest supply 
to prevent shortages.” 
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UNITIZATION BILL PROPOSED 

The Oklahoma Senate oil and gas 
committee is holding open hearing on 
several unit-pool bills, most import- 
ant of which is a compromise bill giv- 
ing royalty owners a voice in unitiz- 
ing oil fields in Oklahoma. The bill, 
written by Representative Harold Gar- 
vin, Duncan, provides that the Corpo- 
ration Commission’s unitization must 
be approved by 63 per cent of the 
operators and 63 per cent of the 
royalty owners in a unit area before 
it becomes effective. 

Previously, the operators alone had 
a voice in unitization, and 15 per cent 
of them could veto a commission or- 
der. 


IRAN NATIONALIZES OIL 

Iran has approved a plan to na- 
tionalize all its oil resources, includ- 
ing the wells of the hugh British- 
owned, Anglo-Iranian Oil Company. 
The committee announced its endorse- 
ment of nationalization on the heels 
of the assassination of Premier Ali 
Razniara who opposed it. The British 
Socialist government replied with a 
stiff note saying such a step was 
illegal. 


OIL RESERVES UP FROM 1950 

According to the American Petro- 
leum Institute and the American Gas 
Association calculations, as of Janu- 
ary 1 this year, the U. S. had in re- 
serves nearly 25.3 billion barrels of 
crude oil, up 2.5 per cent from 1949. 
Natural gas liquids were up 14.4 per 
cent, with a reserve of 4.3 billion bar- 
rels. Total liquid hydrocarbons, over 
29.5 billion barrels, were up 4.2 per 
cent. Natural gas reserves, nearly 
185.6 trillion cubic feet, were up 2.9 
per cent. 


SULPHURIC ACID SHORTAGE 

Due to a serious shortage of sul- 
fur, the Petroleum Administration 
for Defense has warned that “general 
industrial use of sulfuric acid must be 
curtailed.” Bruce K. Brown warned 
that the supply of sulfuric acid is at 
least 15. per cent below requirement. 
Brown has addressed a questionnaire 
on sulfuric acid use to all refiners, 
pointing out that “it is expected that 
the industry will be able to assist in 
the curtailment by reducing less es- 
sential uses.” The petroleum industry 
is a major user of sulfuric acid, con- 
suming more than 12 per cent in 1950. 
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HIGHLIGHTS 10 OJLDOM 


GENERAL WAGE INCREASE 

Standard Cal and Continental Oil 
have announced a general wage in- 
crease of 10 per cent above salaries 
paid on January 15, 1950. The pres- 
ent increase applies to persons 
not represented by unions, and was 
effective as of March 1. On September 
16, 1950, salaries were raised ap- 
proximately 6 per cent for all em- 
ployees, making the present increase 
about 4 per cent. 


SEEK MINIMUM GAS PRICE 

Uncommitted natural gas in Texas 
is getting scarcer and higher, were 
two points brought out before the 
Texas legislature and the Texas Rail- 
road Commission at hearings recently. 
Representative William S. Fly re- 
ported that he is having difficulty in 
finding a supply of 10,000,000 cu ft 
a day for a customer in the Houston- 
Corpus Christi area. “Interstate pipe 
lines have bought up most of the re- 
serves to supply eastern markets,” he 
reported. 


TEXAS LEADS RESERVE GAIN 

Texas operators increased reserves 
of both oil and gas to record highs 
during 1950, figures released by the 
Texas Mid-Continent Oil and Gas As- 
sociation show. Total crude oil and 
liquids from gas was placed at the 
close of 1950 at 29.5 billion barrels, 
according to figures released jointly 
by the American Petroleum Institute 
and the American Gas Association. 

Texas reserves of liquid hydrocar- 
bons totaled more than 16 billion bar- 
rels at the beginning of 1951, an in- 
crease of 54 per cent of the U. S. total. 
Texas provided 37 per cent of the na- 
tional increase in reserves. Withdraw- 
ing some 818,000,000 bbl of crude oil 
during 1950, Texas offset this by the 
addition of 890,000,000 bbl to its re- 


serves. 


TANKER POOL AIDS DEFENSE 

Vital cargoes of aviation fuel, gaso- 
line, engine oil, and other petroleum 
products are being speeded to Amer- 
ica’s armed forces by a newly formed 
voluntary pool of tankers from the oil 
industry fleet. Known as the “Volun- 
teer Tanker Allocation Pool,” the 
group was organized to assure suf- 
ficient carrying capacity to meet ex- 
tensive petroleum needs of the nations 
defense armies. Fifty-six foreign-flag 
carriers have been placed in the pool, 
in addition to U. S. ships. 





PETROLEUM CEILING PRICES 

The placing of ceiling prices om re. 
tail sales of petroleum products has 
been approved by a special petroleum 
advisory committee appointed by the 
Office of Price Stabilization. The ap. 
proval was voted for a ceiling on a 
base-period basis, with the order con- 
taining provisions to relieve sellers in 
certain hardship cases. No indication 
was given as to when such a petroleum 
products order may be forthcoming. 


PRICE LEVEL URGED 

The Texas Railroad Commission js 
studying a request that it begin fixing 
price minimums for natural gas at the 
well. The plea came from royalty own- 
ers of the Carthage field, Panola 
County, adjoining Louisiana. The 
field is allowed to produce one billion 
cubic feet of gas a day, under commis- 
sion prorations. Commissioner Wil- 
liam J. Murray, Jr. said he is con- 
vinced wide disparity exists in prices 
paid at the well head in the Carthage 
field, and added that Texas oil oper- 
ators had flared billions of cubic feet 
of gas because the cost of gathering it 
exceeded current value. 


MEXICO BUYS U.S. STEEL 

Pemex, the Mexican government oil 
corporation, has reported that Mexico 
has bought $13,500,000 worth of steel 
pipe from the Kaiser Steel Corpora- 
tion. Pemex added that it had paid 
$3,500,000 in cash for 1,115,000 ft 
of 16-in. pipe, and a Kaiser spokes- 
man reported his company has given 
the Mexican government credit for 
$10,000,000 more for additional or- 
ders. He stated the purchase insures 
Mexico enough material for new pipe 
lines despite shortages in steel. 


OIL DEMANDS TO RISE 

Domestic oil demand for 1951 is 
expected to be up 6.5 to 9.5 per cent 
from 1950, H. S. M. Burns, president 
of Shell Oil Company told a meeting 
of the New York Security Analysis. 
Inc. Burns predicted that a domestic 
demand level of 8,000,000 bbl a day 
or more by 1955, and 9,000,000 to 
9,500,000 by 1960 “seems to be within 
the realm of possibility. And in say- 
ing this I am in no way assuming C0 
tinued boom conditions,” Burns 
added. He expressed the opinion thal 
as long as the oil industry remains 
free of hampering regulations it can 
produce an adequate supply. 
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portable 





roadable 





versatile 











--- and plenty effective 


Wilson Manufacturing Company’s “‘Roadmaster”’ Drilling Rig* is adapt- 
able to practically any drilling need. It’s easily transported; it’s so com- 
pact that low-headroom underpasses present no problem. It’s a mighty 
hard worker and where dependability counts most —on the drum, cathead 
shaft, chain transmission, rotary drive jackshaft and the compound — 
you'll find stsf Spherical Roller Bearings. 





















That’s a sound choice on every count. 


Builders of all types of oil field equipment know from experience that 

sts Spherical Roller Bearings cut friction to the bone, reduce main- 
tenance, help keep drilling moving at the fast, smooth pace that spells 
profits. 


sis can be relied upon to help industry put the right bearing in the 
right place. 7232 
* For information on the “Roadmaster” 


Rig, write Wilson Manufacturing Co. 
Inc., Wichita Falls, Texas. 


integrity 
craftsmanship 
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surface finish 







WHY SKF 





YALL INDUSTRY ~ product uniformity 
ns ll engineering service 
ae field service . BALL AND ROLLER BEARINGS 


SKF INDUSTRIES, INC., Phila. 32, Pa. 
manufacturers of 
SKF and HESS-BRIGHT bearings 
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Demand Outlook Bright. Demand for all oils in 1951 will 
show a further increase of about 6.5 per cent. Demand 
in 1950 was 11 per cent above 1949. Preliminary studies 
indicate the 1951 demand at a daily average of 7,240,000 
bbl, compared with 6,803,000 bbl daily in 1950. Domestic 
consumption this year will rise 7 per cent to 6,940.000 bb! 
daily, against 6,499,000 bbl daily in 1950. 


More Crude Needed. Domestic crude production in the 
first two months of this year averaged 5,896,000 bbl daily, 
compared with 4,943,000 bbl daily in the same period of 
last year. Preliminary studies indicate the need for further 
increases in production, if this year’s requirements are to 
be met. Domestic crude production needed to meet demand 
for products, and to provide for necessary stock build-ups, 
calls for a daily rate of 5,960,000 bbl. This is 64,000 bbl 
greater than the January-February rate. 


Stock Deficiency. Sharp reductions in stocks of crude 
oil and refined products have dropped inventories to inade- 
quate levels. Crude stocks on March 1, were 5,000,000 bbl 


under a year ago, while refined oil stocks were about 4,- 





* Petroleum Consultant, Dallas, Texas. 


National Petroleum Situation 


STRUTH* 


000,000 bbl lower. With demand rising to constantly higher 
levels, present stocks are too low. A build-up of 10; “0007 000 
bbl in crude stocks, and about 25,000,000 bbl in refined 
stocks should be provided for in the 1951 supply program. 


Imports Up 20 Per Cent. Imports of crude and products 
in the first two months of this year have averaged 912,000 
bbl daily, against an average last year of 766,000 bb! daily. 
This comprises an increase of 20 per cent. While this year’s 
imports are expected to be greater than last year’s, the rate 
of increase will no doubt be retarded. In fact, studies indi- 
cate the need for an increase this year of about 2.7 per cent. 
More oil will be available from domestic sources, but do- 
mestic supplies will still fall short of meeting market re. 
quirements by some 870,000 bbl daily. 


Drilling Trend Up. Drilling continued to increase in the 

first two months of this year. Completions totaled 6213, 

against 5920 last year, an increase of 5 per cent. Wildcat 

drilling in January and February accounted for 1284 com- 

pletions, against 1080 a year ago, an increase of 19 per 

cent. Texas, Kansas, and Oklahoma were credited with 
971% per cent of the gains, 

































Comparative Statistics, February, 1951 


All figures are computed on a Bureau of Mines’ Basis* ~ 





Feb. | Jan. Feb. |This Year|Last Year| Per cent 
1951®) 1951® 1950 to date | to date’ change 





Total supply,® all oils.......| 206,686] 228,570| 172,048] 435,256] 365,815} +19 
Daily average : 2 7,381 7,373 6,145 7,377 6,200 

Total demand, f all oils...... | 215,904) 236,359] 189,530! 452,263) 393,959) +15 
Daily average..........° | 7,675 7,624 6,769 7,665 6,677 

Change in stocks re | —9‘218| —7,789|—17 ,482| —17,007| —28,144 

Crude supply®..:-.......... 178,600} 197,600) 150,572) 376,200) 318,264) +18 
Daily average.:....... , 6,378 6,374 5,377 6,376 5,394 

Crude demandf............ 184,300} 201,563) 153,432) 385,863) 327,870) +18 
Daily average............ | 6,582 6,502 5,480 6,540 5,557 

ne a 238,800) 244,500) 243,750) 238,800) 243,750! — 2 
DAYS SUDDIY.... <.....5000 36 37 45 36 45 


Natural gasoline production 15,781} 17,765) 13,792 33,546 28,887; +16 
Daily average............ 563 573 492 568 489 




















Fuel oil production. ....... 78,500} 88,100) 61,547) 166,600) 131,527) +27 
Daily average............ 2,803; 2,842} 2,198 2,823 2,229 

Fuel oil demandt........... 101,900] 115,223} 88,935) 217,123) 185,729) +17 
Daily average............ 3,639 3,717 3,177 3,680 3,148) 

Fuel oil stocks. ........... 87,200) 98,700] 101,034 87,200} 101,034; —14 
Days supply aR ee 24 26 30 24 30 

| 

Refinery still runs......... | 182,200} 200,500) 148,837) 382,700) 318,824; +20 
Daily average......... ; 6,507 6,470 5,316 6,490 5,404 

Stocks, all oil. . so eee 565,703 574,921 574,975| 565,703) 574,975) — 2 
Days supply............. 73) 75 85 73 85! 


Motor fuel production... .. 83,500} 94,000) 73,754) 177,500) 155,829) +13 
Daily average........... 2,982} 3,032) 2,634 3,008 2,641 

Gasoline yield per cent...... 39.7 40.4 42.7 40.1 42.7; — 2.6 

Motor fuel demandt........| 74,412} 82,716) 65,309] 157,128) 133,814; +17 
Daily average............ 2,657; 2,668) 2,333 2,663 2,268 

Motor fuel stocks........... 136,400! 127,310} 132,432} 136,400) 132,432; + 3 
ee 51 47 57 51 57 








Current Crude Oil Prices 








Basic crude prices: 


| 

U. Ss. average. . .$2.58 | Louisiana Racctod $2.62 Oklahoma-Kansas (36 gr.). . .$2.57 
Texas : 2.61 Arkansas. . ii2f: Bee | Texas Gulf Coast (36 gr. )... 2:80 
California . 2.42 | New Mexico.... 2.40 | fact Texas 2. 65 
Oklahoma. . 2.62 | Mississippi... .. 2.23 | Waeat Tosas (36 gr.) ‘Sate see: 24 
to a ee. Keene <°)6|)~«6West Texas (36 gr.)........ 
Kansa: 2.62 | "| other pee 3 = | California Signal Hill (26 gr.) 2. 31 

bales ae | Pennsylvania, Bradford. ... . 4.25 













































































Drilling and Production Statistics 
Feb. Jan. Feb. |This Year|Last Year| Per cent 
1951®| 1951@)| 1950 to date | todate | change 
Wells drilling SARE PERO ee 5,070 5,210 4,455 5,070 4,455) a 14 
Total wells drilled.......... 2,681 3,624 2,822 6,305 6,077) eye 
Development wells........ | 2,080 2,849 2,210 4,929 4,840; +2 
_ SRA arr 1,399 1,917 1,537 3,316 3,300, — 1 
BNNs Ss Mavala Rin be ick 191 208 160 399 370; +8 
ere aia ca raat 2 ne 490 724 513 1,214 1,115) +9 
Per cent dry...... Tae 23.5 25.4 23.2 24.6 20.0! + 4.6 
Service wells... weeteeeeeees 43 49 65 92 157; —4l 
Wildcat RMR ae ss 558 726 547 1,284 1,080, +19 
Po5 Rae er ore ee oe 93 125 75 218 165} +32 
Gus See errs ee 14 26 20 40 40) 
Da RES eee 451 575 452 1,026 875) +19 
_ Perocentdry.........5....-1 80.8 79.2 82.6 83.6 81.0) + 2.6 
By State 
Wells drilled (excl. service)... 2,638| 3,575| 2,757 6,213 5,920) ee, 
Arkansas................ 21 48 29 69 63) +9 
ER 152 138 138 290 290 
are 119 199 140 318 350} — 9 
Eee ae ; 306 356 258 662 511; +29 
eee eer eee 136 190 160 326 400; —18 
nee 17 17 21 34 49| —31 
OW MEOSIOO.. ...... 0003 53 51 57 104 119} —13 
NII oo 6-6-5: o-oycce hues 358 496 352 854 722} +18 
Seer ne 1,097 1,469 1,164 2,566 2,420; +6 
Other states............. 379] 611] 438 990 996, —1_ 
Wildcats drilled............ 558 726 547 1,284 1,080 +19 
~ Arkansas..............+: 1 12 11 13 21; —38 
ere 35 33 31 68 57} +19 
SRE paeecaeees 19 38 43 57 90| —37 
MUNEN Soc Gini cic ccainsion 7 81 50 155 90) +72 
ARID 56.5 v.60 ese ave 27 26 23 53 52} +2 
Mississippi.............. 11 7 9 18 16} +12 
New Mexico............. 6 12 9 18 16} +12 
errs 55 103 62 158 132} +20 
PES ces oie 2d) cigs a eins of 255 317 253 572 464) +26 
Other states............- 75 97 56 172} 14 2 
Daily crude production. seeee 5,896 5,897 4,967 5,896 4,943 z..2 
Arkansas..............-. 78 81 86 80 86 = 
| See 961 968 864 965 866) +12 
RE 136 157 172 153 168] — 9 
CRA ee 286 302 280 295 275 = a 
Louisiana................ 623 616 567 619 563} +10 
Mississippi. ea eecicceart 103 104 98 104 98 oe 
New Mexico............. 144 140 130 142 130) + : 
ee 504 503 415 503 404) +2 
1 ree ..| 2,588] 2,564) 1,956 2,576 2,000) +28 
WINNIE sacs cen ect 200 192 157 194 153| tf 
Other states...... eal 273 270 242 265, 200, +32 






















Preliminary estimates based upon data supplied by American Petroleum 





* Unless otherwise stated all iia represent thousands of barrels. ¢ Total demand, including exports. ® Includes domestic production and imports. ® Preliminary. (& Revised. 


Institute, U. S. Bureau of Mines, State Agencies, and other official sources. 
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National Petroleum Situation 
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DICK SNEDDON 





NINETEENERS SUFFER FROM AGITATION 


Some time ago we detected an almost audible flutter in 
the ordinarily placid corpuscles of the Los Angeles Nine- 
teeners. It could, in fact, be seen with even a fraction of 
an eye that something terrific had either taken place or was 
about to take place. Lev Sacre, the perennial penman of this 
choice institution was dashing yon and hither like an ant 
whose nest has just been spaded up, and the telephone lines 
were literally incandescent with coursing (That’s “coursing” 
son!) conversation. Bill Farrar, the current Big Shot, looked 
as if he had just been buffed and polished by a Swiss watch- 
maker, and there were little clumps and agglutinations of 
Nineteeners whispering excitedly in every rathskeller in 
the village. It was quite obvious that the gang had been 
alerted to an impending event of major significance and 
sure enough in due course we personally received a call 
from Paul Whiteley who, in a voice trembling with emotion, 
announced that,Earl Williamson Beck was coming in from 
New York and the boys were throwing a select whingding 
for him at the Jonathan Club and otherwise paying tribute 
to the industrial stature of the man. 

We didn’t want to expose our ignorance, so as soon as 
Paul had signed off, we grabbed our Who’s Who In Amer- 
ica? but could find neither jot nor tittle of Earl Williamson 
Beck. We then scanned the rosters of the Order of the Bath, 
Knights of the Garter, Sons and Daughters of I Will Arise, 
and sundry other substantial organizations, but still no 
soap. We were just dictating a letter to Burke’s Peerage, 
when Dick Whelan, the Youngstown Hibernian, smiling as 
usual like a basket of well salted chips, walked in and re- 
marked, “Hey! Whadyu know about ole Bill Beck popping 
in from New York tomorrow?” Whereupon, we imme- 
diately became hep: Earl Williamson Beck was just another 
name for Bill Beck, the Socony purchasing executive. 
Imagine! 


OLLOWING THE BECK ENTOURAGE 


In the course of the next few weeks this personable scion 
of the House of Beck and his lovely helpmeet, Marge, did 
the Los Angeles rounds as they have seldom been done. 
Our metropolitan section operatives were particularly in- 
structed to trail the male half of the Beck entourage and the 
assignment almost wore their legs off up to the knees. From 
golf club to golf club and game room to game room they 
tracked him, incidentally picking up one morsel of scandal 
that helped to explain the intensity of the peregrinations. 

It seems that the main purpose of Bill’s trip was to buy 
a new car at the expense of his California playmates and 
also have them subsidize his traveling expenses. But the 
best laid plans of mice and men aft gang agley or some- 
thing equally terrible. His golf was just enough off standard 
to get him into, if not serious at least annoying, financial 
straits, and his usual facility with the colored pasteboards 
simultaneously went awry, precipitating a near catastrophe. 
It is reported that he was so far behind the proverbial 
eight-ball in a certain pitch joust at the Jonathan Club that 
he had to be forcibly ejected from the game to attend Dick 
Brooks’ retirement party. 
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NOTES ON A JUNIOR WHINGDING 


A group of his old associates in purchasing, stores, and 
salvage over at the Hostelry of the Flying Horse on Flower 
Street, threw a junior whingding for him in E. G. L. Smith’s 
playroom and there poor Bill was dogged by further mis. 
fortune, the which it would not be becoming to discuss here. 
As a matter of fact, his entire California adventure, to put 
it mildly, was quite the reverse of a big business success. 
The pigeons whose feathers were expected to bolster the 
Beck bank balance themselves ended up with bulging crops 
while the New Yorker threw ashes on his head and wailed 
his doleful song of mourning. The one highlight in the 
complete saga was the lunch given in his honor by the 
Nineteeners at the Jonathan Club. At this affair, nothing 
changed hands but a few funny stories and the boys really 
turned out en masse (an old billiard term) to give their ex 
Big Shot a heart warming welcome. 

John MacLeod, the Macco construction magnate, was a 
prime narrator at this seance and altogether his Caledonian 
capers added much to the total pleasure. And, it has nothing 
to do with the Beck story but we stood by that same day 
while Jock took Charlie Schriber for a gin rummy ride that 
made Paul Revere look like a sissy. Everything Jock did 
was right and everything Charlie did was wrong—it was 
one of these days! The result was reminiscent of the old 
Glencoe Massacre with which the Clan MacLeod is no doubt 
familiar. 


COULD SCARE SAMMY SNEAD 

And now, just for the benefit of the few remaining un- 
initiated, we might explain that New Yorker, Earl William- 
son Beck, better known as Bill, is assistant purchasing agent 
in charge of both foreign and domestic assignments for a 
considerable institution, known as Socony Vacuum Oil 
Company, Inc. He was born in Missouri but refused to stay 
there in the Show Me state and hied out to California at the 
first favorable opportunity. That was in- 1920, and three 
years later he hitched himself to the Flying Horse and they 
have been working tandem ever since. 

In 1937, after garnering a broad experience in wart: 
housing, buying, and related exercises, he was appointed 
manager of purchases, and in 1946 he was transferred to 
New York as assistant purchasing agent for Socony. Bill is 
a big, genial sort of a fellow who likes any kind of sport in 
which he can participate. He is particularly partial to golf 
and gin rummy and experts agree that if he could only keep 
his head down at golf like he does at gin rummy, he could 
probably scare the pants off Sammy Snead. Another of his 
favorite diversions is entertaining California friends who 
are visiting in New York, which, from all accounts. he does 
often and admirably. Bill is a popular member of the Si- 
wanay Country Club of Bronxville and the Downtown Ath- 
letic Club of New York at which latter he trains for these 
sporadic mining expeditions into California. He is an & 
member of the Wilshire Country Club in Los Angeles; and 
ex-Big Shot of the Nineteeners; and even if he does delight 
in separating the Golden Staters from their hard earne 
mazoola, they still think he is one of the finest. 
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It’s the short way home. . . when the high road 
means a straight line and a through-flow of 
traffic. It means too that you can get more work 
done today .. . and still more tomorrow. 
Designed to give virtually the same results, 
the Aldrich Direct Flow Pump passes liquid 
directly through the working barrel. Aldrich 
design engineers have successfully eliminated 
two right angle turns in the fluid-end block. 
This design, resulting in a reduction of “loss 
Space”, means more work done at less cost. 


Volumetric efficiency is improved and materials 


THE 


26 PINE STREET e ALLENTOWN, 





PENNSYLVANIA 


To obtain more information on products advertised see page E-37 





are saved. In each size, you get a smaller pump 
that does the same work better . . . which is why 
more people are coming to Aldrich for pumps 
made in 3”, 5”, 6” triplex; 5”, 6” quintuplex 
and 5”, 6” septuplex units . . . to meet medium- 
to-high pressure and capacity requirements. 
Applications where Aldrich Direct Flow Pumps 
are Operating today include: water flooding, salt 


water disposal, lean oil to absorbers, and the 


handling of diethylene glycol, gasoline, propane, 
butane. Request Data Sheets 64 and 64B for 


complete information. 





PUMP COMPANY | ... Ouginalors of the 


F Direct Blow Pump 


a 


P. H. Arden, P. 0. Box 185, Glenview, III. e Bushnell Controls & Equipment Co., 3929 W. Jefferson Blvd., Los Angeles 16, Calif. « L. T. Gibbs, 509 Petroleum Bidg., Tulsa 3, 
* R.B. Moore Supply Co., Inc., Bolivar, N.Y. © Power Specialty Co., 2000 Kipling St., Houston 6, Texas « Reeves & Skinner Machinery Co., 2211 Olive St., St. Louis 3, Mo. 

‘nufacturing Co., 1720 California St., Denver 2, Colo. « Export Sales: Petroleum Machinery Corp., 30 Rockefeller Plaza, New York 20,N.Y. « Birmingham e Boston 
ti « Cleveland « Detroit ¢ Duluth » Jacksonville e Omaha e Philadelphia « Pittsburgh « Portland, Ore. e Richmond, Va. San Francisco « Seattle « Spokane, Wash. « Syracuse 
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POLISHING THE DULL APPLE 


Once, eons and peons ago, we read in the New Yorker a 
highly entertaining series of articles, entitled McSorley’s 
Wonderful Bar, or words to that effect. It was a fine bit of 
writing about the folk who ran this old time New York 
tavern and also about the diverse characters who frequented 
it. Can’t remember who the author was at the moment but 
he certainly knew his flotsam and jetsam. Anyway, we were 
ciscussing this delectable opus with our editor-in-chief a 
year or so ago and he expressed a keen desire to secure a 
copy for one of his aides who had long been looking for it. 

With a commendable desire to polish the apple, which was 
then slightly dulled, we promptly volunteered to dig up the 
volume without loss of time and really felt quite sure we 
could do it, too, for it had been published some time pre- 
viously in one of these bright colored pocket editions that 
are now used largely to decorate news stands. But it wasn’t 
so easy. We searched second-hand book stores, libraries, 
private collections, and even went through our own indis- 
criminate but extensive assortment of literary impedimenta 
without finding a trace of the thing. 


SAVED FROM LASTING DISGRACE 


We were just about to be humiliated dreadfully when one 
day we were visiting with George Tyler, one of du Pont’s 
more substantial West Coast representatives, and presently 
George remarked as calm as you please, “I’d like to have 
you meet Don McSorley from our Wilmington office.” 
Jinks, we thought, could this be the proprietor of the Won- 
derful Bar himself in person? And, as soon as we had dis- 
pensed with the formalities, we broached the matter. Don, 
however, disclaimed any relationship to the saloon keeper 
or any of his herd, but did offer to relieve us of our problem 
at least for the time being. 

Not long after that we received a letter from him in- 
forming us that he had enlisted Ray Miller and his New York 
staff in the book hunt and if we would just hold our champ- 
ing horses, the tome would be forthcoming in no time. And 
so it was! A few days later it arrived, looking as fresh as a 
daisy; our pulse returned to normal, and there was great 
rejoicing in the hogan of the editor-in-chief. For all of 
which, naturally, we are grateful no end to Ray Miller and 
his staff; Don McSorley and his sustained interest ; George 
Tyler and his wide acquaintanceship ; and last but most, E.I. 
du Pont de Nemours et Cie for bringing the whole gang of 
us together so that this mighty task might be consummated. 


THE CASE OF THE MIXED DATES 


Another lad with whom we became well acquainted in 
these early days was Charlie Pedersen, then chief accountant 
for the research department, now one of Ulric Bray’s top 
executives. During prohibition days, Charlie had charge 
of the grain alcohol and we wouldn’t want to be casting 
asparagus on anyone in particular but there weren’t too 
many people about that time who could be trusted with 
grain alcohol. 

\nyway, we used to play the odd game of bridge with the 
Pedersens then and we remember one occasion on which 
we were instructed to invite them over for an after-dinner 
session on an approaching Tuesday. After Charlie had con- 
sulted with the more important half of the Pedersen menage. 
he announced that they couldn’t come on Tuesday night 
but would be glad to come Wednesday. With the daring of 
youth, we chirped, “Fine!” and then promptly forgot the 
whole business. On Tuesday evening we helped our frau 
prepare the sandwiches, dressed ourself up like a Christmas 
tree, and then sat down to wait for the Pedersens. About 
|0 pm, after wondering furiously why they didn’t show up. 
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we suddenly remembered having agreed to postpone the 
date for 24 hours. The explosion’ that occurred when we 
disclosed this fact is still rocking the needle on the Griffith 
Park seismograph. ~ ; 


NO SMOKING, PLEASE! 


In 1923, when we went down to the Union Oil Company 
research lab at Wilmington, California, to sign up for our 
first oil post, we were summarily halted at the front gaie by 
a chap named Oscar who carried a six-shooter at his belt 
and would probably have used it on us if we had refused his 
request to hand over our matches. Despite our nationality 
we gave them up without a struggle and were so keen, in- 
deed, to belong, would likely have given him anything else 
he wanted. But, having been deprived of our lucifers, we 
went on into the lab and there were miffed quite some to 
find everybody and his brothers smoking their heads off. 
They puffed pipes, cigars, cigarettes, and anything that 
would produce fumes. (Actually, we learned later. the 
matches were taken up to protect the refinery area which 
lay well beyond the research lab.) 

But to continue, there lurked behind the biggest and 
smokiest cigar an auburn haired Texan, named Jack Ivy. 
who is still a Union Oiler and has been one of our best 
friends over the years. After we had began to work and 
settled down in Wilmington, Jack was the man who took us 
on our first trip into Los Angeles. We can remember asking, 
as we approached the city, “What is that high building over 
there?” and he calmly repliec, “Don’t know—it wasn’t 
there last night.” 


DOES INSURANCE PAY? 


Alvin P. Bly, a quiet, thoroughly decent analytical chem- 
ist, hailing from Des Moines, Iowa, occupied the next lab 
to us in that far distant time, and with him too we have had 
many an interesting and enjoyable adventure. AI and Jack 
Ivy were then bachelors, bosom pals, brother Elks, brother 
Masons, and they both had new Buicks. Being the em- 
barrassed owner of a Tin Lizzie that flapped its fenders 
like a crowing rooster when it was in motion we cultivated 
these two big property owners like nobody’s business. The 
result was that we spent many a Sunday afternoon cruising 
the environs of Los Angeles in ease and elegance while 
Lizzie drooped disconsolately in the garage, and we rarely 
missed an open function at the Long Beach Elks’ temple. 

Incidentally, referring again to that dilapidated Ford, we 
were driving home from a shopping tour one Saturday 
afternoon when fire broke out under the forward hatch. 
Knowing that the insurance policy was safe in the top 
dresser drawer, we carried the groceries to a safe distance 
and were warming our hands (and hearts) at the blaze when 
a new Packard squealed to a stop alongside of us. The 
driver jumped out with a Pyrene extinguisher, directed it 
at the fire, pumped a couple of quick squirts and away wenl 
our insurance money. The comical thing about it was tha! 
the guy thought he had really done us a favor when actually 
he was simply condemning us to another two years of driv- 
ing a contraption that should have been put out to pasture 
at least ten years before. Closing this intimate saga. W¢ 
might remark that Al Bly is now an associate of Chuck Day 
over at the Richfield’s Watson refinery, and we had the 
pleasure of attending a grand reunion at his home in Long 
Beach recently on the occasion of his birthday. Jack. Al. 
Pete. and their respective wives were there and we rem 
nisced something awful. It’s just 27 years since we starle 
capering around together, and speaking specifically of the 
men folk, even if we are all a bit thicker through the mid- 
riff and thinner through the thatch, we still are able to enj°Y 
life pretty thoroughly. 
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vent 3-4 minutes, from continuous continuous operation. 
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NUMBER OF MILES OF OIL PIPE LINE IN OPERATION IN THE UNITED STATES 



























































































































Total 
End of Total. gathering Total Total Total 
Year trunk crude crude oil crude oil products of all 
oil lines lines lines lines pipe lines - 
1900 6,821 11,152 17,973 17,973 
1901 7,422 12,392 19,814 19,814 2 
1902 7,744 13,056 ~ 20,800 20,800 
1903 7,976 13,799 21,775 21,775 P 
1904 8,305 14,686 22,991 22,991 2 
——— 2 
1905 9,337 15,329 24,666 24,666 2 
1906 11,065 16,000 27,065 27,065 9: 
1907 13,504 17,955 31,459 31,459 95 
1908 14,532 20,153 34,685 34,685 
1909 15,708 22,240 37,948 37,948 5. 
1910 16,226 23,864 40,090 40,090 - 
1911 16,604 23,808 40,412 40,412 23 
1912 17,446 23,752 41,198 41,198 23 
1913 17,660 23,696 41,356 41,356 = 
1914 18,596 $3,640 42,236 42,236 
ee — indie sinenibcinaadintiass 23 
1915 18,975 23,584 42,559 42,559 23 
1916 19,441 23,528 42,969 42,969 23 
1917 20,944 23,472 44,416 44,416 24 
1918 | 26,984 28,372 55,356 55,356 24) 
1919 29,759 30,171 59,930 59,930 
1920 30,848 33,519 64,367 64,367 949 
1921 32,020 35,100 67,120 67,120 
1922 33,278 36,379 69,657 69,657 243 
923 38,146 40,516 78,662 78,662 044 
124 41,497 41,335 82,832 82,832 
ee — - 245 
193 43,000 42,900 85,900 85,900 
192: 44,470 45,700 90,170 90,170 1 
1927 51,600 42,600 94,200 94,200 
1928 48,750 52,700 101,450 101,450 2 
1929 58,450 53,200 106,650 106,650 : 
on a oe 5 
1930 55,716 54,400 110,116 534 110,650 6 
1931 58,571 53,640 112,211 3,499 115,710 7 
1932 57,865 53,500 111,365 3,785 115,150 3 
1933 58,839 53,300 112,139 3,911 116,050 
1934 59,068 52,100 111,168 4,082 115,250 9 
| sd —_—— 10 
1935 57,039 52,200 109,239 4,561 113,800 It 
1936 58,349 52,760 111,109 4,871 115,980 12 | 
1937 50,446 53,800 113,246 5,904 119,150 
1938 59,944 52,500 112,444 6,606 119,050 13 
1939 61,707 53,700 115,407 7,093 122,500 4 
one NS ———Eeee A GEES | ae GE EE eS = 15 
1940 62,011 54,500 117,411 8,539 125,950 
1941 66,512 55,036 121,548 10,063 131,611 - | 
1942 65,929 45,496 121,425 J 11,634 133,059 7 
1943 68,256 55,629 123,885 14,413 138,298 
1944 70,324 56,714 127,038 14,752 141,790 18 
1945 71,794 58,312 130, 106 14,895 145,001 9 
1946 ® 73,400 59,300 | 132,700 16,300 149,000 20 
INT ® 74,450 59,600 134,050 18,300 ee... en zi 
Note: This table includes those companies reporting to ICC and those not so reporting. comp, 
®Preliminary estimates by The Petroleum Data Book Research Department, based on survey. 
Sourse: Office of Defense Transportation, except as noted. 
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Annual production (thousands of barrels) Cumulative | Estimated Number wells producing 
| production recovery 
No. thru 1947 per acre 
1942 1943 1944 1945 1946 1947 (M bbl) (bbl) Total | Flowing | Pumping 
TEXAS (Contd.) 
R. R. Com. Dist. 9 (Contd.) 
923 3,606 3,588 3,489 3,901 4,283 5,341 152,877 3,056 3,390 89 3,301 
294 2,393 2,741 3,279 3,354 3,023 3,204 30,103 1,730 949 60 889 
225 2,850 3,394 4,263 4,288 5,735 6,626 53,292 3,835 |} 1,677 41 1,636 
226 1,256 2,010 1,669 1,290 1,507 1,791 12,913 3,611 167 18 149 
227 0 358 915 908 982 963 4,020 2,281 40 14 26 
1,594 1,026 1,679 2,090 3,246 3,872 36,359 4,192 1,470 9 1,461 
228 1,941 1,944 2,030 2,830 1,874 2,241 31,728 2,346 823 86 737 
229 929 786 575 447 373 305 5,757 1,725 144 0 144 
230 1,012 1,158 1,455 2,383 1,501 1,936 25,971 2,554 679 86 593 
231 3,059 3,391 4,438 — 6,446 6,932 68,601 4,511 1,425 147 1,278 
232 5 175 1,214 2,259 2,432 2,982 9,067 1,049 163 68 95 
233 || 3,054 3,216 3,224 — 4,014 3,982 59,534 7,063 1,262 79 1,183 
234 || 15,592 14,581 13,370 12,474 12,440 12,288 453,927 4,717 6,756 304 6,452 
235 || 9,053 7,867 7,256 6,450 4,818 3,244 73,667 2,317 1,434 254 1,180 
236 || 2,183 2,917 2,291 2,087 2,919 3,102 16,092 2,071 169 3 166 
: 287 || 4,356 3,797 3,832 3,937 4,703 5,942 364,168 6,292 5,153 47 1,106 
238 || 3,575 3,894 3,595 3,385 3,527 3,724 100,789 4,957 1,632 21 1,611 
239 727 1,170 1,010 742 670 1,015 5,775 2,288 90 6 84 
240 || 2,848 2,724 2,585 2,643 2,857 2,709 95,014 5,275 1,542 15 1,527 
241 1,994 3,535 3,450 3,380 3,532 4,188 98,717 3,014 2,500 199 2,301 
: R. R. Com. Dist. 10 
242 — — 4,305 3,957 3,500 4,140 62,570 2,986 783 5 778 
243 |} 13,601 13,601 16,486 15,580 14,582 13,982 275,833 4,332 2,639 4 2,635 
2441 11,392 11,392 11,347 11,005 10,361 10,379 221,285 3,255 2,438 9 2,429 
- 245 - _ 1,040 1,021 1,040 900 27,443 3,217 366 0 366 
WYOMING 
l 244 289 211 185 142 131 4,945 6,828 4 - ~- 
2 398 383 506 552 550 690 30,107 11,143 — - 
3 1,684 2,002 1,999 2,225 2,427 2,130 "19,044 10,008 — -- -- 
" 4 375 419 518 564 500 490 3,370 1,745 — - ~~ 
5 8 1,984 3,379 3,821 5,606 4,252 19,050 3,288 164 — — 
6 179 159 129 137 135 99 11,166 14,756 — = ~- 
7H = 1,164 990 1,077 1,412 1,274 1,639 12,986 12,894 — = — 
8 504 201 550 1,126 1,306 1,980 12,541 7,136 — = — 
g 1,525 887 992 1,040 1,093 1,040 36,758 12,848 — — 
_ 10 427 504 441 950 1,387 2,000 11,427 9,427 - — = 
ll 739 627 526 510 461 414 10,760 12,617 — | — 
12 8,605 7,274 6,503 5,425 4,665 3,910 76,776 15,180 _ — 
13} 2.331 1,895 1,238 1,535 2,011 2,732 35,154 19,473 — — -- 
14 7,127 4,981 4,892 4,454 4,128 3,975 42,472 4,942 _ - — 
15 204 184 164 156 114 116 5,900 846 320 — — 
16 176 466 370 269 310 275 2,461 4,048 12 - 
17 166 160 187 258 258 417 2,629 10,434 15 ~- 
| | 
18 38 911 924 840 852 870 26,132 14,518 | — -- 
9 4.054 4,789 4,772 4,544 4,645 4,529 326,560 14,344 _ — 
| | 
yt 0 220 603 1,017 1,860 2,709 | 6,409 3,033 — -- — 
with Si 2,258 2,065 2,006 1,477 1,126 1,270 14,467 20,303 — = —_ 
Source: American Institute of Mining and Metallurgical Engineers, National Oil Scouts and Landmen’s Association, and various 
companies od individuals. 






THE PETROLEUM ENGINEER, April, 1951 





(Millions of Cubic Feet) 


NATURAL GAS CONSUMED IN THE UNITED STATES (1927-1946) BY STATES 
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1928 1929 | 1930 1931 | 1932 | 1983 | 1984 | 1935 | 1936 
- > SE ee nae cman memanieaaael — F — H oe —_—— 
Alabama...... 0 0 0 1,155 8,458 5,827 7,510 7,932 10,563 16,630 
Arizona....... 0 0 0 72 2,274 2,513 4,729 5,603 8 239 
Arkansas......| 40,916 37,763 39,758 38,231 32,278 25,330 22,775 25,075 26,476 30.986 
California.....| 212,864 | 246,215 | 342,214 | 334,789 | 305,930 | 263,484 | 259,799 | 268,122 | 284,109 | 320,406 
Colorado...... 1,544 6,347 14,362 16,642 16,892 16,409 15,862 16,449 17,233 19,713 
D. of Columbia 0 0 0 0 1,388° 1,688 2,046 2,640 2,707 3,104 
Florida........ 0 0 0 0 3579 618 494 554 692 1,005 
Georgia. ...... 0 0 0 1,497 4,904 3,947 4,450 5,357 8,082 11,575 
Illinois........ 3,741 3,051 3,139 9,602 14,050 29,432 33,341 45,084 57,319 72,516 
Indiana. . 2,166 2,259 2,365 2,515 4,695 11,651 5,996 12,864 15,613 18,564 
RR 0 0 * * 3,522 7,533 11,408 16,636 19,077 20,918 
Kansas........ 66,618 72,671 75,476 75,635 65,609 56,965 57,032 65,599 72,806 82,025 
Kentucky.....| 16.694 15,802 19,444 15,966 15,533 13,698 13,222 14,106 15,826 18,159 
Louisiana......| - 170,310 | 188,755 | 200,777 | 184,096 | 131,986 | 113,215 | 115,800] 137,413 | 151,934 | 166,485 
Maryland..... es 6 ” ” 679 639 667 752 784 915 
Michigan...... 1 469 4,526 2,075 472 968 1,528 2,789 4,203 11,142 
Minnesota... .. 0 0 0 0 jo t 3,547 7,125 10,579 11,918 
Mississippi... . * * 574 1,735 4,370 5,762 5,818 7,219 8,765 11,368 
Missouri... ... 6,584 9,766 15,078 26,122 24,261 25,310 27,584 26,792 33,060 40,124 
Montana*..... 5,455 7,265 9,332 8,065 8,359 11,100 12,222 12,444 16,832 19,894 
Nebraska...... 0 0 0 1,098 4,817 8,661 10,293 12,789 14,310 16,780 
New Mexico... 1,019 854 1,021 3,935 12,443 11,880 13,400 15,625 18,419 19,814 
New York..... 16,175 17,918 18,192 18,991 16,956 16,724 19,912 31,209 35,705 40,638 
North Dakota. 2 * * * 885 fo 2,133t 1,020 1,112 1,382 1,578 
oo a. sts 112,603 | 122,484 | 126,631 | 125,816 | 107,460 94,414 92,762 94,998 | 105,896 | 121,381 
Oklahoma. .... 286,485 | 285,333 | 329,295 | 320,851 | 248,949 | 246,741 | 242,494 | 249,721 | 258,598 | 260,120 
Pennsylvania...| 121,982 | 116,150 | 122,876 | 108,218 92,629 76,935 73,627 87,474 91,601 | 110,195 
South Dakota. . 92 214 1,717 2,905 2,803 2,776 3,264 3,901 4,656 5,061 
Tennessee. .... 9 * 5,395 7,334 7,623 7,683 7,369 8,062 9,479 11,913 
Texas.........| 269,944 | 318,718 | 465,526 | 526,160 | 447,632 | - 414,644 | 412,428 | 501,047 | 525,697 | 598,088 
* 1,105 1,539 4,045 6,497 t 5,721t 5,853 6,776 8,747 | 10,552 
Virginia. ...... 0 0 0 0 . 750 143 213 292 343 447 
Washington.... 0 0 ea ” Tt t 111 104 138 | 141 
West Virginia..| 66,200 67,272 73,856 62,882 55,115 | * 46,281 46,933 | 52,353 53,763 | 57,978 
Wyoming...... 42,559 46,549 43,500 40,219 36,622 23,749 20,087 | 16,844 18,904 | 20,153 
Other States®. . 1,781 1,019 858 1,065 0 0 0 | 0 0 | 0 
Total U.S...| 1,445,244 | 1,567,979 | 1,917,451 | 1,941,644 | 1,684,249 | 1,554,335 | 1,553,399 | 1,764,988 | 1,909,901 | 2,160,518 
| 1937 | 1988 | 1989 | 1940 | 1941 | 1942 | 1943 1944 | 1945 | 1946 @ 
\labama...... 16,593 14,796 20,093 23,461 32,023 | 36,287 40,123 44,323 43,417 45,445 
Arizona... .... 12,857 12,660 16,643 18,002 18,213 24,783 24,048 23,908 22,488 | 24,198 
Arkansas...... 35,074 34,833 35,673 39,719 46,933 54,069 82,825 94,783 91,198 87,668 
California, .... 329,769 | 315,168 | 348,361 | 351,950 | 347,905 | 403,968 | 457,757 | 502,017} 502,442 | 487,904 
Colorado......| 20,816 19,212 | © 21,978 22,111 26,574 28,860 31,424 33,101 34,877 40,418 
D. of Columbia 3,458 3,826 4,069 4,686 5,124 5,966 6,754 6,782 6,883 0 
Florida........ 1,389 1,469 1,658 1,481 2,378 3,303 4,033 6,545 7,331 0 
Georgia. . 13,893 14,783 16,296 20,551 23,975 31,996 33,280 35,603 35,915 | 36,679 
[Ilinois........ 78,650 66,500 77,134 88,088 98,634 | 110,941 | 122,340 | 123,325 | 121,366 | 124,284 
Indiana.......| 23,551 26,706 30,795 29,214 29,989 37,642 39,227 38,581 40,274 | 40,185 
BR bina neh 21,354 20,109 21,732 23,460 24,589 29,481 28,687 27,307 27,794 | 33,163 
Kansas........| 96,822 86,105 85,865 96,772 | 109,059 | 121,354 | 129,173 | 143,814 | 160,406 | 175,820 
Kentucky..... 18,154 15,350 16,563 18,881 20,170 21,382 23,409 24,399 26,802 | 29,494 
Louisiana......} 174,153 | 162,260 | 164,667 | 185,089 | 222,025 | 253,894 | 290,651 | 310,127 | 325,888 | 331,364 
Maryland. .... 1,011 1,247 4,907 5,855 6,587 7,438 2,395 2,491 2,584 6 
Michigan...... 24,112 24,697 27,316 32,790 37,290 42,202 53,010 56,077 59,594 69,251 
Minnesota.....} 13,111 14,641 17,262 19,904 22,672 29,116 33,501 35,229 35,930 | 37,624 
Mississippi. .... 13,327 12,785 14,207 17,657 20,813 26,444 30,113 33,111 38,297 44,778 
Missouri... ... 46,898 42,505 47,157 53,141 58,138 61,354 59,577 65,046 72,059 | 73,807 
Montana*. .... 21,594 18,225 19,765 22,328 24,751 27,773 28,815 29,019 29,575 | 28,212 
Nebraska...... 17,263 17,539 19,654 20,087 19,205 20,730 20,462 24,699 28,235 | 33,572 
New Mexico...} 28,056 32,890 38,981 40,198 39,138 45,822 52,126 55,284 71,459 | 85,662 
New York... 50,080 47,950 46,877 27,250 25,384 27,150 27,787 27,057 29,577 | 32,803 
North Dakota. 1,641 1,533 1,607 1,725 1,741 1,904 2,030 2,267 2,640 ' 

ea eel 125,133 | 108,103 | 114,720 | 129,856 | 136,251 | 144,325.| 162,371 | 166,785 | 172,258 | 188,527 
Oklahoma.....| 269,604 | 244,443 | 231,005 | 230,806 | 209,395 | 220,991 | 230,423 | 249,996 | 249,927 | 245,981 
Pennsylvania...| 119,501 96,285 | 109,746 | 121,230 | 139,492 | 143,187 | 159,004 | 148,675 | 149,092 158,587 

South Dakota . 5,519 5,354 5,712 6,454 6,580 7,611 7,483 7,688 7,158 
Tennessee... . 13,353 14,047 15,558 16,819 22,495 22,806 24,252 24,693 24,419 | 24,344 
Texas ..... 706,120 | 729,603 | 796,561 | 874,294 | 875,620 | 917,657 | 1,059,329 | 1,221,383 | 1,348,140 | 1,366,457 
| eer 12,449 11,699 13,172 14,802 16,667 18,920 20,303 20,275 20,264 : 
Virginia. ...... 550 615 788 963 1,166 1,418 1,610 1,694 1,791 : 

Washington. . . . 143 117 63 36 1 0 0 0 0 
West Virginia. . 65,395 57,478 69,394 77,540 88,597 93,365 94,315 88,953 88,757 100,733 
Wyoming...... 21,648 18,654 17,786 17,459 18,618 20,634 20,842 21,426 21,642 | 23,148 
Other States* 0 0 0 0 rs) 0 0: 0 45,288 
Total U. S...| 2,403,041 | 2,294,097 | 2,473,765 | 2,654,659 | 2,805,192 | 3,044,773 | 3,403,479 | 3,696,463 | 3,900,479 4,012,930. 

*Included with “Other States’’. *Includes gas piped from Canada. 
{Utah Includes Washington, Arizona, and Alaska 1931; Washington and Alaska 1932 ®Preliminary. 





‘Service inaugurated in Florida, Arizona, Minnesota, District of Columbia, and Virginia; hence figures represent only part of a yeal. 
tNorth Dakota includes Minnesota. 


“Alaska included with ‘‘Other States” 1927—1 


“Included with other information not available for individual states at this time. 
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Source: U. S. Bureau of Mines. 
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Why the 





“Straight as a die” can be taken literally when oil 
men discuss A. O. Smith Line Pipe. That’s because 
A.O.Smith’s internal expanding process stresses the 
pipe beyond its yield point—and when pipe is 
stressed beyond its yield point by uniform internal 
expansion it automatically comes out round, straight, 
and consistently of the right diameter. 


Uniformly round, straight pipe eliminates time- 
A. O. Smith Line Pipe is available in a ¢ 








depend on the [7 /;* 48 name in line pipe 


* FIRSTS by A.O.SMITH © Welded line pipe © Internal expanded pipe @ Light wall 
large diameter pipe @ World's largest producer of large diameter welded steel line pipe 


consuming “line-up” operations in the field and 
makes possible consistent “stringer bead’ welds. 


In addition, the A.O. Smith expanding process 
produces pipe of high yield strength permitting 
higher operating pressures without the use of alloy 
steels and their accompanying special welding 
practices. No wonder the first names in pipelines 
depend on the first name in line pipe! 


nplete range of sizes and wall thicknesses, from 85/e in. to 36 in. in diameter. 





eee PIPE «- CASING 


Atlanta 3 e Chicago 4 @ Dallas 2 e Denver 2 e Houston 2 


Los Angeles 12 © New York 17 


Phoenix ¢ Pittsburgh 19 © Salt Lake City 1 ¢ San Diego 1 © San Francisco 4 


International Division: P. O. Box 2023, Milwaukee 








a yeal. 


Mines. 
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Gets Around 
To The Petroleum Engineer: 


This is a renewal of a subscription 
which has run for a number of years. 
This subscription is routed through 
our main office and is read by all su- 
pervisory personnel. 

G. W. Stubblefield 
Texas Illinois Natural Gas Pipeline 

Company 

Chicago, IIlineis 





LETTERS te EDITORS 





Wants Progress Report 
To The Petroleum Engineer: 


I have read the grease article by 
Gordon S. Bright in the February is- 
sue of The Petroleum Engineer (Re- 
fining and Gas Processing Edition— 
Ed.) and find it to be quite well writ- 
ten and interesting. It seems to me 
such work as this obviously comes un- 
der the heading of basic research, 
and must await further study to de- 






































CONTROL SCALE and CORROSION in 
ENGINE JACKETS, COMPRESSORS, 
COOLING TOWERS—Wherever Water Is Used 


Now, more than ever before, it is necessary to increase the efficiency and 
life of equipment by maintaining scale-and-corrosion-free water-side 
surfaces. Wright Chemical Engineers can solve your water-conditioning 


problems quickly and economically. 


Wei 





ah 


WRIGHT CHEMICAL CORPORATION 


Specializing in Water Conditioning 
GENERAL OFFICES AND LABORATORY: 635 West Lake Street, Chicago 6, Illinois 
Offices in Principal Cities 
SOLE DISTRIBUTOR OF NELSON CHEMICAL PROPORTIONING PUMPS 





To obtain more information on products advertised see page E-37 








termine its value when applied to pro. 
duction and formulation problems. Of 
course, this trite observation could 
be made also about cancer research 
or any other research for that matter. 

Another observation in this connec. 
tion is that when such an article as 
this is written, one might legitimately 
say that its readers are entitled to a 
follow-up or progress report some. 
time in the future as to further devel- 
opments. Let’s have more such ‘meaty’ 
articles! 

C. C. Morrisson 

Supervisor, Grease Department 


Gulf Oil Corporation 
Port Arthur, Texas 


Producing Digest 


To The Petroleum Engineer: 


Would you kindly forward us three 
copies of The Petroleum Engineer’s 
1950 “Producing Digest”. We find 
this pamphlet of great interest and 
value. 


F, A. Ronaghan 


Production and Engineering 
Department 

Pacific Petroleums, Ltd. 

Edmonton, 


Alberta, Canada 










Likes Pipelining Magazine 
To The Petroleum Engineer: 

I have enjoyed Oil and Gas Pipe- 
lining more than any other magazine 
I have ever read. So many companies 
and company men that I know of I 
read about in there every month. | 
am ready and waiting for another issue 
of the magazine. 

Clarence R. Brost 


Wichita, Kansas. 
The Gas Service Company. 


Old Definition of an Engineer 


An engineer is one who passes as 
an exacting expert on the strength of 
being able to turn out, with prolific 
fortitude, strings of incomprehensible 
formulae calculated with extremely 
vague assumptions which are based 
on debatable figures acquired from 
inconclusive tests and quite incom- 
plete experiments performed with in- 
struments of problematic accuracy by 
persons of doubtful reliability and of 
rather dubious mentality, ith the 
particular anticipation of disconcert 
ing and annoying a group of _ 
lessly chimerical fanatics describe 
altogether too frequently as designers. 
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1950-51 Make Great Strides in Technology 


Cit-Con lubricating oil refinery at Lake 


The refining and gas processing world is filled with revolutionary 


ideas, improved techniques, better designs, new research laboratories 


Win the possible exception of the 
years in which World War II raged, 
no recent period in the oil refining 
and gas processing industries has 
shown as much technological advance- 
ment as have these industries during 
the 1950-51 period. As is normally the 
case a war period hastens the com- 
mercialization of processes in test 
tube or pilot plant stages, processes 
at in times of peace might be a few 
or several years later in reaching big- 
scale application. This situation was 
‘specially accentuated during 1942- 
45; Fluid and Thermofor catalytic 
cracking processes were expanded al- 
most literally from test tube size to 
20,000 bis! per day units, because of 
we more-than-vital demand for avia- 
tion fuel in huge quantities, over- 


. * F 
Editor, jr. fining and Gas Processing. 
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ARCH L. FOSTER* 


night, much of which could be sup- 
plied only from catalytic units. Early 
in that war one refining executive 
announced to his staff that the armed 
forces wanted 1,000,000 bbl of 100 
octane number avgas “day before yes- 
terday”. The other main constituent 
of avgas was and is produced by al- 
kylation, isoparaffins plus olefins, 


The immediate past year or two has 
seen quite as startling developments 
especially in catalytic reforming; im- 
provements in alkylation methods 
have come along also. Five or six im- 
portant laboratories have been estab- 
lished for research on jet engine fuels, 
an entirely different type of plane 
propellant. Additional reagents for lu- 
bricating oils and improved methods 


EXCLUSIVE 


for refining petroleum heavy fractions 
are in process of rejuvenating the lu- 
bricating oil industry. While not a 
new development made during this 
period but harking back to pre-war 
days, the problem of disposing of the 
excess heavy fuel oil production is 
being solved in more than one way, 
more especially that of installing and 
operating delayed coking units that 
serve a double purpose. 


Synthetic rubber manufacture is be- 
ing improved as well as expanded by 
the application of innumerable, 
mostly small, discoveries in process- 
ing and in nature, composition, and 
quality of intermediates—but the sum 
total of these discoveries is not small. 
Adaption of liquefied petroleum gas 
to motor fuel service, and of engine 
fuel systems to use LPGas is one of 


A-41 














California plant under construction. 


the greatest conservation measures 
undertaken by the industry and the 
nation in many moons. 

Without doubt these advances have 
been hastened, though not originated, 
by the pressure of potential war, the 
clouds of which are obscuring the in- 
ternational sky ominously. Industries 
vital to the national economy, defense 
or well-being have a way of stepping 
up efforts to meet crises and to pro- 
duce in 1951 some materials that 
otherwise might see the light of dis- 
tribution two to five years later. 
Peacetime competition, however, is a 
strong motive force for advancement 
and is becoming stronger very rap- 
idly. 

In a filbert-shell the most outstand- 
ing developments in these two indus- 
tries may be hung around two phases 
—catalytic treating of petroleum and 
gas hydrocarbons, and the synthesis 
of so-called petrochemicals. Catalytic 
cracking, that general field of chem- 
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ical activity which largely saved the 
Western World in the last war by 
“getting there fustest with the most- 
est”? (avgas) of the required quality 
has made tremendous strides in per- 
fecting its methods and its product 
qualities. The Thermofor Catalytic 
Cracking Process, after numerous vi- 
cissitudes, has scrapped the old, war- 
born, and clumsy two-bucket-elevator 
system for handling spent and regen- 
erated catalyst, and has adopted an 
“air lift” system whereby the catalyst 
is handled only once in the cycle, af- 
ter regeneration. This system is made 
practicable by the changed positions 
of reactor and regenerator; in the 
old setup these two huge vessels were 
of corresponding heights overall, or 
thereabouts and it was necessary to 
hoist spent catalyst from the bottom to 
the top of each vessel, two round trips 
per cycle. The present design places 
the reactor bottom above the level of 
the top of the regenerator, into which 


latter the carbonized catalyst descends 
through inclined chutes for burning 
off the carbon that blankets the cata. 
lyst’s activity. A blast of air cr flue 
gas transfers the regenerated catalyst 
upward through a standpipe io the 
hopper or bin from which it is fed 
again into the top of the reactor. The 
regenerator in turn has been simpli. 
fied, with fewer cooling, stearm-mak. 
ing coils in it, the result of better 
control of carbon burning and thus of 
maximum temperatures reached. Too 
high temperatures of the catalyst, 
above something like 1200 F, affect 
its reactivity very adversely. At the 
same time the much-improved water 
cooling coil system in the regenerator 
produces a large portion of the steam 
required by the units prime movers 
and process steam. Much of this steam 
is used to strip the spent catalyst, at 
the bottom of the moving catalyst 
bed, of hydrocarbons before it enters 
the chutes to the regenerator, improv- 
ing overall yields of recovered hydro- 
carbons appreciably. Some is em- 
ployed in the feed legs that introduce 
fresh catalyst into the top of the mov- 
ing bed. The new type bead catalyst 
containing several per cent of chromic 
oxide shows better properties espe- 
cially in retention of its activity (C. 
A., or Catalyst Activity) value. It is 
found that the new process maintains 
catalyst activity to a greater degree 
than the older system, that is, the cat- 
alyst loses its activity at a much more 
retarded rate than earlier “clay” or 
natural catalysts or even the older for- 
mula for bead catalyst. Results of the 
operation of these new TCC units are 
given in greater detail in another ar- 
ticle in this issue, that on Magnolia’s 
twin “air lift” units at Beaumont, 
Texas. 

Another development reaching the 
proved commercial stage is that of the 
method of operating TCC units by 
charging liquid as well as vapor stocks 
to the reactor, which appears to work 
well with certain stocks such as the 
Casper, Wyoming, operation by So- 
cony-Vacuum Qil Company unit. A 
third development announced not long 
ago is that of the “packaged” small 
capacity TCC unit developed, along 
with the other innovations mention 
above, by Socony-Vacuum’s research, 
development, and engineering divi 
sions. This system employs standard- 
ized units of various types that can be 
bought “over the counter” to make 
up the major portion of the unit, t 
together in proper manner to colt 
plete the design and make operations 
conform with the TCC principles. The 
supporting structure for this unit de- 
sign is a reinforced drill derrick or 
tower such as is seen in all oilfields 
Heat exchangers, furnaces, and reac 
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tors are similarly packaged units that 
go to make up the finished plant, the 
whole designed to supply the small 
capacity refinery with a relatively 
low-cost but efficient catalytic crack- 
ing unit with which he can make 
competitive products. 

Far-reaching new developments 
have been made, too, in the Fluid 
type catalytic cracking process, look- 
ing especially to reduction of installa- 
tion and operating costs, simplifica- 
tion of design principles, and the 
maintenance of catalyst efficiency and 
yields. Details are shown in recent an- 
nouncements regarding the improve- 
ments made for example by collabora- 
tion by Standard Oil Development 
Company, with M. W. Kellogg Com- 
pany, and with Foster Wheeler Cor- 
poration. Most of these changes 
hinge around reducing the overall 
height of the structure. This process, 
like the TCC process, was put into 
commercial production in huge ca- 
pacities during the war, without the 
customary amount of meticulous pilot 
plant study and revision that is ac- 
corded most new processes; therefore 
the revamping work has been carried 
on postwar. 

The overall height of the new de- 
sign is less than 100 ft above ground 
level, as compared to well above 200 
ft for the war-built units. Changes in 
gas and vapor velocities and in other 
operating conditions, not yet an- 
nounced in detail, take care of the 
differences in ‘head’ made by these 
changes in height to give a more ef- 
ficient cracking unit for the industry. 
As a matter of course, improvements 
in catalyst properties and efficiency 
are appearing frequently as numerous 
manufacturers of cracking catalysts 
make available the results of their new 
developments as well as those worked 
out by various oil company research 
and operating staffs. While of older 
origin than 1950, the smaller cali- 
bered fluid units for capacities of 1500 
to 6000 bbl per day oan, as devel- 
oped by Universal Oil Products Com- 
pany, M. W. Kellogg Company, etc., 
are being constructed far and wide to 
bring the smaller capacity refineries 
Into competitive position with those 
plants that installed catalytic crack- 
Ing capacity earlier. 

The Houdriflow process has devel- 
oped from the original TCC type of 
design and the pioneer Houdry fixed- 

ed system installed first in Sun Oil 
Company’s plant at Marcus Hook, 
Pennsylvania, in the 1930’s, This unit 
employs a tall structure, the reactor 

cing set directly above the regener- 
ator, in the same shell in one design. 
Spent catalyst drops by gravity onto 

€ top hearth of the kiln, and regen- 
erated catalyst is lifted to the reactor 
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Fluid unit, below, 
6000 bbi a day 
capacity, at 
Panhandle Refining 
plant, Wichita 










































Socony-Vacuum's 

Casper, Wyoming, 
unit, designed 

for liquid charge. 


fill hopper or upper lift hopper by gas 
or air stream directly up a standpipe 
or conduit. Several of these units are 
building or contracted for, and some 
are in operation, although no conclu- 
sive results of these operations are to 
hand at this writing. 


Delayed Coking 


One major problem in refining is 
that of providing suitable charge 
stock in sufficient quantity especially 
for catalytic cracking units. While 
mildly omniverous in its “appetites” 
for heavy oil the catalytic cracking 
unit cannot handle just any type of 
stock with economic advantage. For 
certain purposes the virgin gas oil or 
a goodly part of it found as such in 
the crude stream is required for spe- 
cial purposes such as diesel engine 
fuel or for special heating uses, and 
for such applications commands a 
premium price over that payable for 
cracking stock. Therefore many refin- 
ers are forced to adopt one or more 
solutions for this problem, these being 
in some cases vacuum distillation of 
reduced crude, or thermal cracking- 
coking operations to make both a fair 


Falls, Texas. 


yield of thermal gasoline and cracked 
charge stock for the “cat” unit. Sev- 
eral delayed coking units have been 
installed in a period of 10 years or 
more, and at least two large units have 
been built, one or both by the Lum- 
mus Company, during the last year or 
so. This process is merely a thermal 
cracking unit provided with two or 
more parallel coking “drums” or tow- 
ers, into which the highly heated 
charge, normally reduced crude, 
passes and the unvaporized stock, 
which does not go ‘overhead’ is re- 
duced to a carbonaceous mass, or 
“coke,” containing relatively small 
amounts of volatile matter. Periodic- 
ally, usually within 24 hours on 
stream, the drum is filled with coke 
and is switched off stream, the com- 
panion drum placed automatically 
on stream to receive the hot charge 
in turn. The coke is removed, nor- 
mally by hydraulic methods and is 
disposed of as solid fuel or for manu- 
facture of electrodes or other numer- 
ous uses requiring relatively pure car- 
bon and minimum amounts of ash and 
non-carbon impurities. The operation 
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produces a relatively small yield of 
gasolire, say 10 to 25 per cent and of 
moderately good anti-knock quality 
and TEL susceptibility, and a large 
percentage of light-to-heavy gas oil 
suitable for charge to either thermal 
or catalytic cracking but customarily 
for the latter. With the strong and 
continuing trend of railroads to diesel- 
electric locomotives instead of coal— 
or oil burning steam locomotives the 
delayed coking unit solves the two 
problems of cat cracking stock and of 
disposal of heavy residual fuel oil, 
recently somewhat of a “drug on the 
market.” 


Catalytic Reforming 

As was the case in thermal crack- 
ing developments, reforming by the 
use of catalysts, operating on heavy, 
low-grade naphthas, has lagged be- 
hind that of catalytic cracking of 
heavier-than-gasoline stocks, for 
many reasons too numerous to out- 
line. However, the prospect of severe 
competition in motor fuel anti-knock 
ratings and the ceiling on amounts of 
TEL that may be added to motor 
fuels has induced several organiza- 
tions to attack the cat reforming prob- 
lem from all angles, with the result 
that at present three separate proc- 
esses have been announced. These 
processes are discussed in some detail 
elsewhere in this issue. 

The oldest of these processes, an- 
nounced more than two years ago, re- 
ports 14 units under contract or oper- 
ation and one in operation, to date. 
This is the so-called Platforming proc- 
ess developed by UOP, employing a 
catalyst containing appreciable 
amounts (report says eight per cent) 
of platinum, most expensive of all 
known catalysts in commercial use in 
the industry. This so far is a non-re- 
generative process, the advantage be- 
ing claimed that the active life of the 
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Gulf Oil's Waddell gasoline plant, Crane County, Texas, showing process towers and compressor building. 


catalyst without regeneration is so 
long that the installation and opera- 
tion of carbon-burning—regenerating 
—equipment is not warranted, since 
the economy is little if any advantage. 
This process yields large amounts of 
aromatic hydrocarbons, showing a 
raise in octane ratings as much as 50 
numbers on especially low-grade 
stocks, Yields of motor fuel are high, 
90 to 97 per cent, with sometimes 
lower results when operating under 
especially severe conditions for spe- 
cial products. 

More recently Socony-Vacuum Oil 
Company’s research and development 
organization announced a naphtha re- 
forming process, about which little is 
known at present. It employs a rugged 
catalyst, and results indicate that it 
also will show high yields of 90 per 
cent and higher. A 50-bbl per day 
pilot unit has been in operation for a 
considerable time. 

The newest reforming process is 
that announced by Atlantic Refining 
Company, which produces large 
amounts of aromatics along with other 
high octane rating hydrocarbons from 
low-grade naphthas. The new cata- 
lyst, its composition undisclosed, is 
said not to be poisoned by sulfur nor 
by any ordinary amounts of water 
vapor in the system. It employs pres- 
sures of 300-700 psig, temperatures 
up to 1000 F, both conditions depend- 
ing on the specific properties of the 
product the operator wishes to en- 
hance. Like all the reformer units so 
far as is known, this process uses re- 
cycle hydrogen, produced during the 
reaction, to improve the product and 
yields, and to reduce the likelihood of 
deposition of any appreciable amounts 
of free carbon on the catalyst. Yields 
of aromatics between 50 and 60 per 
cent of the charge are obtained when 
operating the process under the op- 
timum conditions for this reaction to 





predominate. As a constituent of ay- 
gas this product shows a performance 
number as high as 212, reported fig. 
ures show. 


Alkylation 


Two alkylation processes are still 
operating, a few units each, since most 
of them were shut down after war’s 
end, due to the greatly reduced de- 
mand for the product, invaluable for 
avgas, too expensive for motor fuel, 
in most cases. Thirteen or more 
standbys are being reactivated, At 
least two new sulfuric acid units have 
been built and are operating, one on 
the East Coast and one in the East 
Texas area, designed by Kellogg to 
include some new developments to im- 
prove the overall picture of the opera- 
tion. The four main items of redesign 
include the provision for about a nine- 
to-one ratio of isobutane to olefin, a 
condition that promotes higher yields 
of alkylate. A three-compartment stir- 
red mixing-reaction section of the re- 
actor is provided and maintains this 
ratio although the charge ratio to 
the system is only about four parts 
isoparaffin to one part olefin. A sec- 
ond innovation is that of the cascade 
arrangement of flow of acid-feed mix 
from each compartment over a well 
to the next section. Also, the addition 
of mixer agitators to each section in- 
sures better acid-feed contact and a 
more complete reaction in each sec- 
tion; fresh isobutane is added to each 
section to raise the mix ratio. As the 
reaction to alkylate proceeds best at 
low temperatures, a part of the vo 
latile charge, mainly olefins, is va 
porized in the settling division of the 
reactor, carrying away heat and chill- 
ing the contents, the vapors being te 
compressed and returned to the te 
actor as liquid in the. charge. 

The HF alkylation process has been 
under what might be called revision 
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and redesign ever since war’s end 
lowered the pressure for “alkylate at 
any price.” Several units going back 
jnto operation because of the war 
threat are being revamped out-and- 
out although much of the detail has 
not been disclosed. One auxiliary, 
but, economically speaking an impor- 
tant item, is that a new method has 
been worked out, by a Phillips re- 
searcher apparently, for recovering 
the bauxite used to neutralize the resi- 
dual hydrofluoric acid catalyst in the 
fnished alkylate. Improvements in 
methods for contacting catalyst and 
charge are being perfected, it is un- 
derstood, with the result in both proc- 
esses that their operation will be de- 
cidedly more efficient than during the 
hectic World War II days. 

In the synthetic rubber field, out- 
standing advances are being made, 
more especially in process for the pro- 
duction of butadiene, in control of 
rubber polymerization by controlling 
temperatures, by newer and _ better 
“modifiers,” and especially by the 
production of carbon blacks, which 


are more efficient in synthetic rubber ~ 


compounding. Phillips researchers 
have developed a new, so-called SAF 
“abrasive” furnace black which it is 
claimed, improves greatly the. abra- 


Sulfuric acid type alkylation unit at The Texas Company's Los Angeles works. 
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sion-resistant properties of the rub- 
ber. The Cabot interests are nearing 
completion on a 50,000,000 lb per 
year, four-unit furnace black plant 
next door to the Cosden refinery at 
Big Spring, Texas, from which refin- 
ery Cabot’s subsidiary, General At- 
las, obtains the required amounts of 
heavy thermal cracking still residual 
oil from which the black is obtained 
in large yields. Phillips and others are 
working more toward production of 
butadiene direct from normal butane, 
rather than by a one-more-step opera- 
tion beginning with refinery butenes, 
if rumor is to be credited, a develop- 
ment that will take some load off the 
polymerization and alkylation units 
by leaving more C, stock for each 
type of process. Phillips also has 
taken over the operation of the syn- 
thetic rubber unit at Borger, Texas, 
from U. S. Rubber, having made, 
throughout synthetic rubber’s history 
since 1942, large amounts of buta- 
diene for the same plant, just across 
the fence. Several other units for rub- 
ber and its components are being re- 
activated or raised to full throughput 
to meet the prospective shortage that 
may come from an all-out war in the 
East or West. 

Numerous other new processes or 
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revamped methods have been intro- 
duced recently. One of these is the 
new electrolytic oxidation process for 
the regeneration of spent caustic em- 
ployed in sweetening and neutralizing 
refinery products, process developed 
largely by P. J. Gaylor. “Nascent” 
oxygen is released at the anode of an 
electrolytic cell in which the mercap- 
tan-laden caustic is the electrolyte, 
oxidizes the mercaptans to dislufides, 
insoluble in caustic and which settle 
out and are separated from the caus- 
tic, the latter being returned to the 
unit operation. 

The very well-known—in lubricat- 
ing oil circles—selective solvent ex- 
traction process using furfural as sol- 
vent has been applied on a commer- 
cial scale recently in a unit at The 
Texas Company’s New Jersey refinery 
for upgrading diesel fuels. As diesel 
fuels require the more paraffinic, high 
cetane - number type of hydrocarbon 
for the best fuel operation, furfural 
dissolves the less paraffinic consti- 
tuents from the raw stock and the raf- 
finate cetane rating is enhanced in 
proportion to the amount of low ce- 
tane number material removed. That 
is, the cetane number improvement is 
proportional inversely to the yield of 
diesel fuel. In any situation and with 











This 10-cylinder, 1100 hp GMV Turboflow compressor, known 
for extreme compactness and over-all operating economy, 
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This line-up of Cooper-Bessemer gas engines in generating plant consists of 
four 600 hp, 8-cylinder JS’s driving Ideal 400 kw generators and three 280 hp, 
5-cylinder Type GS engines driving Ideal 200 kw generators. 


Compressors: Pumps- Engines 


} Wa 
New ‘York Washington S3a-Yob doh dc OD oO Parkersburg, W. Va. SY Vell ane Vales (Xeloda OF. 0 Seattle. ' 


A-46 To chain moog tidesendtlon dit products edvertioed sve page £-87 THE PETROLEUM ENGINEER, April, 195! 





At Sun Oil's Starr County Plant . . . 


A 4-WAY JOB FOR 
MODERN COOPER-BESSEMERS 


N this new natural gasoline plant, engineered engines. Finally, last but not least, a 1,100 hp 

by Petroleum Engineering, Inc., there’s good § Cooper-Bessemer GMV Turboflow, tops today 
evidence of how well, how efficiently Cooper- in compressor compactness and over-all econ- 
Bessemer units of various types meet today’s omy, handles residue gas for return to a field 
needs in power, compressing and pumping. reservoir. 


For in this one modern project, as shown here, To get at the reason why Cooper-Bessemers 
you'll firid Cooper-Bessemer in-line gas en- have been picked for all these services, you 
gines driving generators for all electric power have only to weigh the important new devel- 
requirements. And you'll find space-saving opments introduced during re- Be 
Cooper-Bessemer Twin-line pumps handling cent years by one of America’s ‘Nites Lisi 
lean oil. These pumps in turn are direct-driven oldest builders of engines and 
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One of two Cooper-Bessemer Twin-line lean oil pumps 
in Sun Oil Starr County plant. High pressure side (fore- 
ground) is designed to operate on 41 API gravity lean 
cil, from 220 to 1100 psi while handling 248 gpm. Other 
side, in series, operates from 20 to 225 psi while han- direct-driving a Twin-line 6-cylinder lean oil pump through 
dling 388 gpm. : fire wall. Each GMX is rated 200 hp at 400 rpm. : 


fy Cooper-Bessemer 


MOUNT VERNON yee AND GROVE CITY, PENNA. 
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Two Cooper-Bessemer GMX-4, V-Type gas engines, each 


Shreveport St. Lowis Los Argeles 
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any stock the economics of the process 
will govern its use for this purpose. 
For such fuels for special purposes 
requiring very high cetane ratings, 
such as military and naval uses, how- 
ever, the advantages will doubtless be 
worth the added cost, 

In the field of petrochemicals, 
added capacity is being constructed 
or expanded. As to synthetic fuels, the 
Carthage Hydrocol unit, building 
these years at Brownsville, Texas, to 
operate on low-cost, far-from-market 
gas, is in operation to work out vari- 
ous difficulties, which always show up 
in some manner in any new venture 
however carefully designed. This 
plant will produce up to 7000 bbl per 
day of synthetic hydrocarbons—plus 
several million pounds of oxygenated 
hydrocarbon chemicals including al- 
cohols, acids, aldehydes, ketones, 
ethers, and a multitude of other by- 
products. 

Pontiac Refining Company and the 
Chicago Corporation, have undertaken 
a joint venture in manufacture of pe- 
trochemicals at Corpus Christi, plant 
to cost a reported $15,000,000. It will 
produce 5000 bbl of gasoline per day, 
10,000,000 lb of ethylene oxide, start- 
ing intermediate for a host of finished 
chemicals, plastics, etc., and 60,000,- 
000 Ib of ethylene glycol. Eventually 
this plant, according to plans, will 
produce ammonia, ammonium sulfate 
(fertilizer), butadiene, and numerous 
other products. 

Report has it that a group of Texas 
business and technical men, including 
Dr. Howard Aronson, J. W. Phillips, 
W. E. Ponder, and Dr. R. L. Purvin 
have acquired the old Stanton Chem- 
ical Company plant of Corpus Christi 
to make chemicals, special solvents 
and several other ventures although 
plans are in the making stage now it 
seems. 

Gulf Oil is installing a special unit 
to manufacture ethylene and various 
alcohols, glycols, and similar prod- 
ucts from “waste” refinery gases. De- 
tails of this Gulf plan are lacking at 
present. The Lubrizol Corporation of 
Cleveland, Ohio, one of the leading 
suppliers of oil additive agents for 
lubricants and other finished prod- 
ucts, has under construction a new 
plant for the manufacture of different 
component chemicals for their fin- 
ished additives. The Lubrizol plant will 
be completed presumably sometime 
this year. 

The “Battle for the Middle of the 
Barrel” of crude oil, that is, the gas 
oil range portion of the crude, is ac- 


centuated rather than lessened, it 


seems. Distillate fuel oils are in con- 
stantly growing demand for domestic 
and industrial consumption, also as 
charge for cat and thermal crackers, 
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Intermediate furnace, recycle furnace, and stabilizer tower, Old Dutch Refining's 


platforming unit. 


for making furnace blacks for diesel 
engines i all types. Significant in- 
deed is the fact that reports say not 
one steam locomotive was ordered 
from the makers by American rail- 
roads in 1950. In either 1948 or 1949, 
it was reported that only six out of 
nearly 200 locomotives ordered were 
for steam. All others during this pe- 
riod and up to the present are diesel- 
electrics, a situation that forces refin- 
ers to dispose of heavy fuels in some 
other way, as by delayed coking. 

Coincidental with this development 
is the strong and fast “snowballing” 
trend toward the adaptation of car- 
bureting systems on tractors, trucks, 
and buses to the use of LPG (liquefied 
petroleum gas), as spark ignition en- 
gine fuel. This trend has been gather- 
ing momentum for a few years; R. C. 
Alden, research planning chief for 
Phillips Petroleum Company and au- 
thority and pioneer in all things in 
light hydrocarbons, stated recently 
that it is estimated 100,000 of these 
LPG fuel system units will be installed 
during 1951. Alden also indicates that 
at present rates there may be pro- 
duced and consumed as motor fuel 
an amount of LPGas equal in volume 
to that of regular liquid gasoline by 
about 1960. 

The important advances in natural 
gasoline recovery during the last 12- 
18 months are not individually start- 
ling but can be summed up as of sig- 
nal improvement in recovery efficien. 
cies, in production costs, and in the 
recovery and concentration of special 
products. Autorefrigeration and at- 


tendant operations make it possible 
to recover practically any percentage 
of propane and butane, even ethane, 
which the market situation makes de- 
sirable. Because of these develop- 
ments, appearing relatively small in 
each instance but bulking up to a 
most important result in the aggre- 
gate, the adaptation of automotive 
engines to use these very light hydro- 
carbons is expected to grow at a rate 
that may sometimes be painful to cus- 
tomer and supplier alike. Not only 
does the advantage of these systems 
loom large to farm and other tractor 
users but industrial and commercial 
trucks and buses are being converted 
at an increasing rate to these fuels. In 
one instance a single bus company has 
on order more than 500 buses, each 
equipped with engines having 10 to | 
compression ratio and fuel systems 
designed solely for LPG, the high ra- 
tio being specified to take advantage 
of the high, 90-100 octane rating of 
the new fuel. 
These developments point to signif- 
icant economies in the utilization of 
- petroleum and natural gas products, 
and to taking some of the excessive 
load off some products by the use of 
other materials of suitable properties 
for purposes for which they have not 
heretofore been employed. As it }s 
estimated that within a few decades 
our natural gas reserves will be: 3s 
much as 70 per cent of our total hy- 
drocarbon reserves, conservation © 
the liquid portion of these reservé 
appears to be the most important job 
for the two industries. ali 
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How to Get Your Priority 


Rating for Tubular Goods 


A production program designed to 
provide steel casing, tubing, and drill 
ipe for drilling oil wells at a rate of 


43,400 yearly has been established, 
effective in April, for the oil and gas 


industries, the National Production 
Authority, U. S. Department of Com- 
merce, has announced. 

It is estimated that this program 
will require 157,000 tons of these steel 
products monthly. These wells must 
be drilled, NPA said, to tap new sup- 
plies of oil and gas to provide the pe- 
troleum and petroleum products 
needed for defense and essential civil- 
ian needs. 

NPA announced that it would issue 
directives under which mills will be 
able to provide steel for the program. 

Order M-46, establishing the pro- 


gram provides: 


1. 

Effective immediately, opera- 
tors are permitted to issue prior- 
ity rating (DO-97) to obtain 
maintenance, repair, and operat- 
ing supplies and laboratory 
equipment. NPA explained that 
the special provision regarding 
procurement of MRO materials 
is required because the general 
MRO regulation (Reg. 4) does 
not meet specialized requirements 
of the petroleum and gas indus- 
try. 


2. 

Effective April 1, operators 
will be permitted to use a DO 
priority rating (DO-48E) to ob- 
tain steel casing, tubing and drill 
pipe for emergency purposes in 
drilling oil and gas wells. 


3. 

Effective July 1 operators will 
be permitted to use a DO priority 
rating (DO-48) to obtain steel 
casing, tubing and drill pipe for 
normal operating equipment. 


Under this action, oil and gas op- 
erators are permitted to use a DO-97 
tating by writing on an order: 


“The undersigned certifies that 
the rating hereby applied is au- 
thorized by and is properly used 
pursuant? to the provisions of Or- 

er M-46,” 


Information Needed | 


Each MRO delivery order of $100 
°F More must also be accompanied 
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by a statement telling the specific use 
to which the material is to be put and 
the price, quantity, and description 
of the material. If the total amount is 
$2000 or more, or if any single item 
costs more than $1000, two copies of 
the order must be submitted to the 
Materials Division, Petroleum Admin- 
istration for Defense, Washington, D. 
C., and such orders may not be placed 
until PAD has approved the order. 

_ Where there has been an actual 
breakdown or suspension of opera- 
tions, and where the methods specified 
above will not get the material on the 


-date and in the quantity. required, an 


operator may request priorities to se- 
cure emergency MRO material by let- 
ter, telegram, or telephone to the 
Washington office of PAD. 


For Emergency Cases 
To secure steel casing, tubing and 
drill pipe for normal production in 
cases where sufficient materials are 
not otherwise obtainable, operators 
are permitted to use priority rating 
(DO-48) — or in urgent cases an 

emergency rating (DO-48E). 


Inventory Required 

The rating DO-48 may be used only 
to obtain steel casing, tubing, and 
drill pipe in amounts previously ap- 
proved by PAD. In order to obtain 
such approval, an operator must file 
with PAD (on form PAD-16) an in- 
ventory of unused steel casing, tub- 
ing, and drill pipe on hand, and a 
statement of quarterly requirements 
of such materials by districts (form 
‘PAD-17) stating when delivery is re- 
quired. 

Upon approval PAD will return to 
the operator one copy of form 
PAD-17, together with an authoriza- 
tion stipulating the quantities of steel 





TUBULAR STEEL REQUESTS 
FLOOD PAD OFFICES 


Applications for tubular steel for oil 
operations are being received by the 
Petroleum Administration for Defense, 
only a few days after the agency an- 
nounced the program for handling 
allocation of such materials to the oil 
industry. Deadline for filing applica- 
tions with PAD for deliveries in the 
quarter beginning July 1 was March 
31. Emergency supplies of steel for 
wildcat or offset drilling operations can 
be requested between April 1 to July 1, 
if the operator cannot find urgently 
needed steel goods on the open market. 
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casing, tubing, and drill pipe he may 
obtain by use of the DO-48 rating. 


File in Advance 

Such priorities assistance may not 
be used until the beginning of the 
third quarter, July 1. In order that 
NPA might authorize quantities far 
enough in advance to permit deliv- 
eries on and after July 1, through use 
of the DO-48 rating, operators are re- 
quired to file form PAD-17 at least 
three months prior to the quarter in 
which delivery is sought. 


Supplemental Requests 


In cases where quantities approved 
by PAD are insufficient to meet re- 
quirements, an operator may, within 
two weeks, file a supplemental request 
on form PAD-17 with a letter explain- 
ing why additional supplies are 
needed. 

To use the DO-48E rating, an op- 
erator must file an application with 
PAD (form PAD-15), either before 
or during the month in which deliv- 
eries are required. When the opera- 
tor has not filed an inventory report 
(form PAD-16) for the quarter pre- 
ceding the emergency application, he 
must file such a report at the time he 
applies for the emergency rating. 


Must Use Promptly 


In all cases where PAD authorizes 
the use of a rating, the operator must 
use it promptly. Operators who re- 
ceive authorization for a quantity of 
steel casing, tubing, or drill pipe on 
a quarterly basis must place the rated 
order within 15 days after the begin- 
ning of the quarter in which the ma- 
terial is to be delivered. Emergency 
ratings must be placed within 30 days 
after PAD authorization is received. 

The order does not permit use of 
priority ratings by the oil and gas 
industry for any purpose other than 
those authorized under the order or in 
greater amounts or on earlier dates 
than required for an authorized pur- 
pose. Nor does it permit use of prior- 
ity ratings for material that can be 
secured without use of a rating or for 
material that could be eliminated by 
change in design or by substitution of 
less scarce material. 

The order also establishes a method 
by which operators may secure MRO 
material for administrative purposes, 
including office supplies and equip- 
ment and office machines by use of the 


DO-97 rating. 


Other Regulations 
This order and all transactions af- 
fected hereby, except as herein other- 
wise provided, are subject to all or- 
ders and regulations of the National 
Production Authority, as amended 
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from time to time. In particular and 
without limiting the foregoing, the in- 
ventory limitations set forth in MPA 
Regulation 1 as amended from time to 
time shall apply, and nothing herein 
shall authorize an operator to secure 
material in excess of the inventory 
limitations provided therein. The rat- 
ing authorized by this order may be 
extended and shall be governed by the 
general priorities procedure set forth 
in MPA Regulation 2, as amended 
‘rom time to time. An operator using 
the rating DO 97 pursuant to this or- 
der is not bound by the provisions of 
NPA Regulation 4. 


Need for Rating or Symbol 


An operator may not use any rat- 
ing authorized under this order to ob- 
tain material: 


(a) For any purpose other than a 
purpose authorized under this order 
or in greater amounts or on earlier 
dates than required for any author- 
ized purpose. 

(b) Which can be secured without 
the use of a rating. 

(c) The use of which could be 
eliminated without serious loss of ef- 
ficiency by substitution of less scarce 
material, or by change of design. 








Additional Priorities Restrictions 


The PAD may issut in its own name 
further restrictions or limitations on 
the use of the priorities assistarce by 
operators. : 


Records, Reports, and Forms 

(a) Each person participating in 
any transaction covered by this order 
shall retain in his files, for at least 2 
years, records of receipts, deliveries, 
inventory and use, in sufficient detail 
to permit an audit that determines for 
each transaction that the provisions of 
this order have been met. This does 
not specify any particular accounting 
method, nor does it require alteration 
of the system of records customarily 
maintained, provided the system pro- 
vides an adequate basis of auclit. Rec- 
ords may be retained in the form of 
microfilm or other photographic copy 
instead of the original. 

(b) All records required by this 
order shall be made available at the 
usual place of business where main- 
tained for the inspection and audit by 
duly authorized representatives of the 
National Production Authority or the 
PAD. 























2 















- 






ae E 


: der the field 
i st as easy to OF 
ae 5 it is to order 


{ ou need a 
a a bits or sucker rods. Choose 
the types of STURDYBILT houses you 


need from the many designs — 
| tell us where they are to be erected . -- 
| and that’s all there 1s to If. 































(c) Persons subject to this order 
shall make such records and submit 
such reports to the Petroleum Admin- 
istration for Defense and the National 
Production Authority as they shall re- 
quire, subject to the terms of the Fed- 
eral Reports Act (Pub. Law 831, 77th 
Congress, 5 U. S. C. 139-139F). 
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Communications 
All communications concerning this 
order shall be addressed to the Petro- 
leum Administration for Defense, New 
Interior Building, Washington 25, ‘ks 
D. C.. Attention: Materials Division. 


WRITE FOR INFORMATION 





CTURERS OF SPECIAL MILLWORK 


DISTRIBUTORS OF 
JOHNS-MANVILLE BUILDING MATERIALS 
CURTIS WOODWORK 


MANUFA 


Violations 


Any person who willfully violates 
any provision of this part or any other 
order or regulation of NPA or will- 
fully conceals a material fact or fur- 
nishes false information in the course 
of operation under this part is guilty 
of a crime and upon conviction may 
be punished by fine or imprisonment 
or both. In addition, administrative 
action may: be taken against such per- 
son to suspend his privileges of mak- 
ing or receiving further deliveries of 
materials or using facilities under 
priorities or allocation control and 
deprive him of further priorities as 
sistance. 

(Note: The reporting requirements 
and record-keeping requirements 0 
this order have been approved by the 
Bureau of the Budget in accordance 
with the Federal Reports Act of 1942.) 

Manly Fleischmann, Administrator 
of National Production Authority, 
signed the order. ** 








SOUTHERN MILL & MANUFACTURING CO. 
Tulsa, Oklahoma 





Prefabricated, Demountable Houses 
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Arter long and rigorous testing in the field, the 
Brown Differential Converter is ready to set new 
high standards of simplicity and precision in the 
measurement and transmission of flow. 


Operating on the pneumatic-balancde principle, 
this compact and light-weight unit converts 
differential pressure at the orifice into a propor- 
tionate output air pressure which is a measure of 
flow. All adjustments. .. such as the range change 
which is continuous from 0-20 inches of water up 
to 0-200 inches of water .. . are easily and simply 
made, without special tools or extra parts. 


Neaswrement and Thansmissiow 


aoe RTER 


P ji 


Applicable to a wide range of continuous proc- 
esses, the Brown Differential Converter is the 
fore-runner of an entirely new series of pace- 
setting developments made possible through 
Brown Creative Instrumentation. For detailed in- 
formation write for a copy of new Catalog No. 2281 

. .and call in our local engineering representative 
for a discussion of your process needs. Offices in 
more than 80 principal cities of the United States, 
Canada and throughout the world. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., [n- 
dustrial Division, 4475 Wayne Avenue, Phila- 
delphia 44, Pa. 


Honeywell 


















What's wrong 
with being 


AN OIL COMPANY? | 


We have reached a point where we are fed up with this papa-knows-best 
attitude of a group that tries to be the advance agent for national socialism. 





This clique seems particularly to desire a devitalized, clinging oil industry 
that will put its faith in a bureau and maybe end up with a subsidy. 

If U. S. citizens realized the spectacular contributions to the nation of 
the oil industry under its own initiative, they would beware of trading it 
off for the supine, controlled ghost-of-an-industry that the conspiracy of 
socialism would have them accept. 

The oil industry has been a silent whipping boy for imagined ills long 


Iu getting tired of hearing about 
those “rich oil companies.” I’m get- 
ting tired of hearing former Secretary 
of the Interior Harold Ickes talk about 
rich oil companies growing “merrily 
wealthier out of oil belonging to the 
whole people,” and tired of Columnist 
Drew Pearson shuddering piously 
every time he mentions an oil com- 
pany or an oil man. I’m getting tired 


of the implication that for an oil com- - 


pany to exist is an affront, and for one 
to be rich is sinful. 

Will someone tell me what is wrong 
with being an oil company or with an 
oil company’s being rich? How long 
do you think an oil company would 
last if it didn’t handle a lot of money? 
It takes barrels of the stuff just to keep 
a company going. 

And who is going to find and pro- 
duce and process oil if not the oil 
companies? The Socialist answer is— 
~ *Managing Editor. 
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enough. It’s time to look at the record—and what a record! 


ERNESTINE ADAMS* 


the government, but no government 
yet has been able to build a success- 
ful oil industry although lots of them 
have tried. The Soviet government, 
for instance, has the greatest poten- 
tial oil resources in the world, and it 
runs its own industry as you have 
probably heard. Do you know how 
much gasoline you would get for your 
car if all our cars were in Russia and 
you got a full share of all that was 
made? You would get less than 5 gal- 
lons a year! That’s a year—not a week 
or a month. Now how would you like 
that? Actually you wouldn’t get a 
gallon because it is all reserved for 
government and the war machine. In 
the U. S. you buy on the average 
nearly 700 gallons of gas a year for 
your car and there is no shortage to 
stop you. 

Where do the oil companies get 


EXCLUSIVE 





their money? Out of the earth? Oh, 
no. That’s where a lot of people make 
a mistake. Oil brings wealth only as 
it is transformed into useful goods. 
The oil companies get their money 
right out of your pockets. They coax 
it out of you with the biggest bar- 
gains on the face of the earth. You 
can have all the gasoline you want 
and at the world’s lowest prices. You 
can have varnish and insect spray, 
synthetic rubber and machine oil, nail 
polish and floor wax. You can have 
gas in your house and your factory, 
and if the pipe line doesn’t connect, 
you can have liquid gas in tins to hook 
on your stove or refrigerator. 

You get some products you didn't 
even know had petroleum in them. It 
is in your soap and detergents (oh, 
wonderful oil companies that thought 
up detergents!) It is in your nylons 
to prevent runs, in your lipstick to 
keep it moist, in covers of your books 
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This new ‘‘anti-flutter’’ ring is a practical 
answer to your ring breakage problems 


Enthusiastic field reports from users of the new Cook 124 ring are 
furnishing increasing evidence that these rings are meeting the need 
for which they were designed—the elimination of ring breakage due 
to ring flutter. 


The answer to the outstanding success of the ring is twofold: 
(1) its fluted design and (2) the special properties of Cook Graphitic 
lron ring material. , 


The Cook 124 ring works on a pressure-energizing, anti-flutter 
principle. In other words, combustion pressures are metered in back 
of the ring through the flutes. This tends to hold the ring tight against 
the cylinder wall and prevents it from collapsing under the shock of 
ignition. In this way ring flutter is eliminated. 


Just as important is the ring material. Cook Graphitic Iron is a 
proven ring material which provides the correct cylinder-ring wear 
ratio for maximum cylinder and ring life. Often copied but never 
duplicated, Cook Graphitic Iron has proved to be one of the best 
all around piston ring materials for over 25 years. 


Plan on using Cook 124 rings next time you replace rings. You'll 
find that the results will check with the successful experience of hun- 
dreds of other operators. 


C. Lee Cook Mfg. Co., Incorporated, Louisville, Kentucky. Branch offices 
in Baltimore, Boston, Chicago, Cleveland, Houston, Los Angeles, 
Mobile, New Orleans, New York, San Francisco and Tulsa. 


GRAPHITIC IRON 


PISTON RINGS 











to prevent cracking, in your raincoat, 
your shoes, your medicine, your 
paper lamp shade, your roof—on and 
on and on you can go. 

In fact, let’s face it—you pay the 
oil companies billions of dollars a 
year—about $7 billion last year—for 
all kinds of things that make it easier 
to live, 

And what do these bloated capital- 
ists do with those buckets of green- 
backs, you’d like to know. First they 
have almost 2,000,000 employees who 
get the biggest dip into the kitty. Em- 
ployees get paid better than most, 
which is as it should be because a lot 
of them have to have a technical or 
scientific education and years of spe- 
cialized training. There aren’t many 
strikes, you'll notice, and the rare 
ones they have are in the refining in- 
dustry. In the drilling end things are 
free and easy. If you go broke drilling 
dry holes, you may be working for 
your driller next year. Plenty of 
roughnecks or roustabouts think 
they'll have a rig of their own one 
day, and a good many of the high 
moguls in the industry who look as 
though they never saw a shovel have 
dug many a slush pit in their day. 


These big wheels get big pay be 


about on the level with other indus- 
tries, except that there are more of 
them. There aren’t many automobile 
companies, for instance, but there are 
a bunch of big oil companies and 
thousands of little ones. The Oil In- 
formation Committee says there are 
36,000 companies in the industry. 
Well, to get on with it, they’ve got 
some billions left after paying the 
help, so they give Uncle Sam his — 
which means a few more billions. The 
oil industry pays the biggest tax 
bill of any industry. In fact, some 
$314 billion a year goes for federal, 
state, and local taxes levied on the 
oil industry and its products. This is 
about 7 per cent of all taxes paid. 
Yet President Truman calls this 
“eross undertaxation” and all the 
“cimmie” boys chime in. What do 
they want? A crippled industry that 
has to be propped up by government 
subsidies? 
If a profit is made—it isn’t always 
- the stockholders get theirs. Since 
you customers are so steady now, the 
dividends over the years average up 
about like preferred bonds. This 
takes care of several millions more 
people who have their hands — or 
money, that is—in the oil business. 


They Drill Any. Place 
With the billions that are left the 
oil company does as fast a job of get- 


ting ahead as you're likely to find. 


The companies drill holes any place 
that looks as if it might have oil, They 
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drill as deep as four miles, they drill 
in the desert, in the jungle, in the 
ocean; the derrick may be stand- 
ing in sticky waves of heat or may 
be covered with thick ice. They drill 
where savage tribes have wrecked the 
rig, and where a plane has to bring 
in the machinery. They got no sense 
at all. Oil is where you find it, they 
say. They spend buckets of money. 
They spend a million and a half some- 
times for one hole and get no oil, 
either. They. spend millions just to 
find out where to put the drill down. 
They pay some more millions to a 
million or so other people for the 
privilege of using their land to drill 
on. If the drill hits an oil sand, they 
give the owner of the land ‘a propor- 
tionate share of the oil they find. 

And what if the oil is next door to 
the end of the world with no custo- 
mers in sight? They build a pipe line 
to the sea or to a refinery, which they 
also have to build, then build a har- 
bor so the tankers they build or buy 
can take the oil to you customers. 
They have to put up a lot of cash be- 
fore you drive into a -filling station 
and say “Fill ’er up.” It may be a 
year or two before the money begins 
coming back. It may be 10 years. It 
may be never. 


They Make Anything 


Of course, you have no use for that 
black crude oil, and so the refining 
comes in. This process takes tons of 
crude oil and separates the molecules, 
then pieces them together to give them 
a new look. There are plants that do 
one thing — like separate gasoline 
from gas, and plants that do dozens 
of things. There are plants that make 
powdered sulfur out of gas and plants 
that only process materials for other 
plants that make dyes, plastics, explo- 
sives, or drugs. There are plants that 
take out certain wanted hydrocarbons 
and put the dry gas. back in the oil 
formation to bring up more hydrocar- 
bons, like a dumb waiter. 

A refinery is always expanding, 
renovating, adding, experimenting, 
and revising. It has to keep ahead of 
you customers — it has to provide 
more gasoline in the summer and 
more fuel in winter from the same 
spot and with the same crude oil. The 
inventions «in this line come so fast 
and furious that you stay in there 
pitching or go broke. So the oil com- 
panies part with a few more billions 
because they have to keep up. They 
have to make the best petroleum prod- 
ucts possible and make them at such 
low cost that you can’t resist put- 
ting out your money. 

The companies also hire some of 
the top scientists to study how meth- 
ods in the industry can be improved 





and how better products can be nade, 
They have to have big laboratories 
and smart technical staffs. They have 
laboratories that work only on agri. 
cultural uses of petroleum and labo. 
ratories that test a hundred uses of 
petroleum in everything from paints 
to pavements, They spend about one 
fourth what all U. S. industry spends 
on research. 


Since the war, the oil industry has 
spent $12 billion making improve. 
ments and expanding facilities. In the 
U. S., the oil industry now has an in. 
vestment of $32 billion, or $200 for 
each man, woman, and child in the 
nation. 

Do they expect to make this tower- 
ing investment pay? In time, yes, 
And then what will they do with the 
buckets of dough they will make, these 
rich oil companies? 


What They’ll Do 
What they’ve been doing all along. 
Drill more wells and find 


more oil so we won’t run short in 
peace or war. 

Build bigger and longer pipe 
lines from fields to refineries and 
from refineries to customers so 
the supply is always available. 

Construct better refineries to 
make fancier products that will 
fill more needs in your life. 


So you see why I’m tired of hearing 
about rich oil companies. The people 
are getting the people’s oil and gas 
resources —- more people are getting 
more than under any other plan ever 
devised. Several millions of persons 
are getting benefits from oil and gas 
operations in wages and salaries, 
dividends and royalties, pensions and 
contracts, profits on sales and com- 
missions, 

Everyone in the U. S. benefits from 
the use of low cost petroleum prod- 
ucts—a use that has launched and 
shaped our modern life. 


The whole world benefits from the 
fact that oil resources grow in the 
hands of free enterprise and stagnate 
under the thumb of government 
monopoly. The whole huge Commu- 
nist world has about 9 per cent of the 
world’s production of oil—the free 
world has 91 per cent, all developed 
by individual capitalist oil compa 
nies, which spend to good effect the 
riches we pay them for their goods. 
_ So let’s give the oil companies their 
due and admit they provide us the 
best service ever given on developing 
oil and gas reserves and transforming 
them into useful and vital products. 
Their service cost is low, too. —_ 
to think of it. lh 
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Chain Specificall 





WHITNEY 
Oil Field Assembly Chain Keeps 


Chain Maintenance Costs Down 


HERE’S WHY... Quality constructed of heat-treated alloy steel, this 
chain assures you of top operating speeds and dependable, long-lived 
perfermance. It stays on the job delivering full power . . . withstand- 
ing shock loads and the severe abuse encountered in the oil fields. 


Offset links with snap-ring construction saves time by making field 
adjustments simple and easy. 


Specify Whitney Oil Field Assembly Chain in original equipment... 
use it as replacement for unfailing service in rotary rigs, oil well 
pumping units, general service pumps and many other general 
applications. 


It will pay you to standardize dn Whitney Chain Drives ... roller and 
silent chains and cut tooth sprockets . . . the all steel drives. 


THE WHITNEY OIL COUNTRY WAREHOUSES 


EDW. D. MALTBY Co., INC. WHITNEY CHAIN & MFG. CO. 
1618 Flower St. 2914 Taylor St. 
LOS ANGELES, CALIF. DALLAS, TEXAS 


THE WHITNEY CHAIN & MFG. CO. 


217 HAMILTON STREET, HARTFORD 2, CONN. 









Here’s the Oil Field Assembly 
Designed 





5 Whitney Snap-Ring 
* Construction 


eliminates cotter pins... provides pos- 
itive, secure fastening. Easy to install 
++. easy to remove. 







2. Whitney Offset Links, 


spaces at regular intervals, permit quick 
on-the-job adjustments for normal 
wear. No waiting for replacement 
links ... no tough repair work. 


a. Whitney Factory Package 


protects chain until ready for use. 
Sealed package keeps out dirt, dust, 
moisture. Clear labeling permits easy 
selection. Conserves storage space. 


To obtain more information on products advertised see page E-37 A-61 








Regulations Set Up to Encourage 
Natural Gas Search in Canada 


LESLIE O. ROWLAND 


Tue long-awaited Alberta natural 
gas regulations in final form were re- 
leased to members of the Western 
Canada Petroleum Association on 
February 1, after preparation by joint 
conferences of government officials 
and the directors and special gas com- 
mittee of the association. In their gen- 
eral scope, the regulations are based 
on the self-evident assumption that ex- 
port of natural gas beyond the pro- 
vincial boundaries will be permitted 
eventually. Meanwhile the new regu- 
lations offer attractive terms, which 
imply that a rush of drilling for nat- 
ural gas will follow. In the past, most 
natural gas discoveries have been 
made incidentally to the search for 
crude oil. 

The most important features of the 
regulations, which were the subject of 
enactment of legislation by order-in- 
council to bring them into effect, can 
be summarized to indicate what ex- 
ploration and production plans will 
be followed for development of fur- 
ther natural gas reserves. 

Natural gas rights are separated 
from oil rights: An exploration res- 
ervation holder may select a gas li- 
cense either separately or concurrent- 
ly with oil rights on the same area, 
and Crown oil leases may be selected 
out of a reservation apart from the 
gas leases. In other words, it will be 
possible for one company to hold oil 
leases on the same parcel of rights 
on which a gas reservation or lease 
belongs to another company. 

The only requirement is that the 
holder must first have drilled a pro- 
ductive gas well on the property. This 
is designed to prevent speculative trad- 
ing in unproved holdings and to stim- 
ulate a speed-up of exploratory drill- 
ing which will search specifically for 
natural gas. 

A reservation holder may apply for 
gas rights by license for any one zone 
or any number of zones in a multiple 
zone area. Procedure then is that the 
holder will surrender the rights in re- 
spect of that zone and receive back 
from the Government a license for the 
same zone for a six months’ period, 
renewable on proof of satisfactory de- 
velopment work for additional con- 
secutive six moriths’ periods up to a 
maximum of three years. Drilling has 
to commence within three months of 
issue of the license, and a maximum 
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period of three months is allowed be- 
tween completion or abandonment of 
one well and beginning the next. 

At any time before the expiration 
of the license, the licensee may apply 
for a natural gas lease of the rights 
within his license area in respect of 
any zone or zones. It is evident that 
the regulations contemplate a wide- 
spread gas exploration activity, as the 
maximum area permitted for lease is 
graduated according to the depths of 
wells that make commercial discov- 
eries, The graduated scale is: Six 
sections (640 acres each) for each 
well not exceeding 3000 ft; 8 sections 
for each well over 3000 to 6000; 10 
sections for each well over 6000 ft. 

In the province of Alberta, it: is 
common to find natural gas in several 
zones of a single well. To provide for 
this contingency, the regulations allow 
calculation of the maximum area for 
leasing on the basis of the deepest zone 
in which the well is completed to take 
production of natural gas in commer- 
cial quantity. Thus a company will 
have a choice whether to complete at 
a deeper horizon and secure a larger 
lease area, or complete at a shallower 
horizon and cut its production costs. 
In either case, if the license holder 
does not wish to lease all the produc- 
tive zones, it may select a zone or 
zones and the other zones may be 
given up for leasing to another com- 
pany. It is too early to estimate what 
the normal procedure will be, or 
whether there will be enough uniform- 





Representative Hugh Mit- 
chell, of Washington State, 
requested early in February 
that U. S. Defense Mobilizer 
Charles E. Wilson declare the 
importation of natural gas 
from Alberta to the Pacific 
Northwest as “vital to the 
security and defense of the 
continent’’. This refers to the 
several alternative proposed 
pipeline projects under con- 
sideration for piping the gas 
through the Crows Nest Pass 
to serve cities of Spokane, 
Seattle, Portland, and Van- 
couver, as well as atomic en- 
ergy plants in the states of — 
Washington and Idaho. 














ity of field practice to set a standard 
of what is “normal.” 

The scale of annual rentals is lefj 
open to the discretion of the Govern. 
ment, with a saving provision for a 
nominal rental of 10 cents per acre 
per year in any case where an ade. 
quate market is not available for the 
gas. Special encouragement to drill js 
given by a provision that drilling costs 
during the license term may be ap. 
plied against the first year’s lease fee 
up to the full amount of this fee. 

Another special provision is con- 
tained in the draft, for protection of 
discoverers of oil on Crown reserve 
license or lease land, by which the 
holder of the discovery righis may 
swap with the Government on- the 
basis of taking the entire rights in the 
quarter section containing the dis. 
covery and surrendering other Crown 
reserve areas equal to 15 times the 
area applied for, in the vicinity of the 
discovery. 

The probability would appear to 
be that, if there is justification for 
drilling enough commercial wells to 
qualify, a license holder could secure 
the natural gas rights for the entire 
area of his license. His oil lease, if he 
happened to make an oil discovery, 
would still be limited to half the area 
of his reservation plus the special pro- 
vision for a solid block of 8 or 9 sec- 
tions immediately around the discov- 
ery site. It is conceivable that such 
an arrangement might lead to con- 
siderable sale or trading of gas wells 
to holders of oil rights in order to 
avoid mechanical problems of having 
different owners producing the two 
commodities from the same lease area, 
as it is specifically provided in the 
new regulations that drilling may go 
through the licensed zone or zones in 
order to prospect for and/or take 
production of oil or gas from other 
zones, without compensation or con- 
sultation. 

It is understood that normal gas 
well spacing provides for one well 
per 640 acres, although no acreage 
limitation is contained in the regula- 
tions for individual wells. In respect 
of oil the minimum size of one well- 
site is 40 acres, except in the case of 
heavy crude from sand zones, 0 
which the limitation is reduced to 10 
_acres. The engineering principles of 
natural gas production will probably 
set an effective limit: Decided by the 
combined effect of the most efficient 
rate of production in relation to the 
total reservoir (suggested in severa 
submissions to the Conservation 


Board to be 1/10,000 of the total re. 


serve per day of production) and the 
limitation of individual wells to daily 
production equal to one quarter of 
open flow potential.—L. O. R. 
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FIG. 1. A 10,000-gal collapsible tank. 


A 10,000-Gal Storage Tank 
That Is Ready in 10 Minutes 


Kenneth L. Treiber* 


DURING World War II there was a 
constant ery for the storage of petrol- 
eum products in the field. The conven- 
tional bolted steel tanks used by the 


‘Former Chief, Petroleum Distribution 
Branch, Engineer Research and Develop- 
ment Laboratories Fort Belvoir, Virginia. 


petroleum industry did and will con- 
tinue to do a job for the Armed Forces 
but it takes time to erect them. When 
landings are made, petroleum prod- 
ucts have been floated ashore in 55-gal 
drums because they become the stor- 
age tanks themselves. Although this 


P 640.33 


method has been successful, ~’s a 
tremendous task to move so lany 
drums quickly. 

To fill this need the Engine. Re. 
search and Development Labor: ‘ories 
at Fort Belvoir, Virginia, prod: ed a 
10,000-gal collapsible contain: -.* [t 
is believed that this container » il] be 
used extensively in forward ar:as, at 
truck fill stands, along the pi; line 
at pumping stations and for |» idin 
operations where they will be filed by 
pipe line or hoseline from -mall 
barges and tankers. 

Some collapsible containers were 
tried during World War II with little 
success. The designs in all cases re- 
quired some form of support, which 
took time to install and could not be 
done by untrained troops. One of the 
major difficulties was caused by the 
creasing of the container in storage. 
A container that has to be folded with 
double folds causing constant strain 
in storage is apt to leak when placed 
in use, 

It was decided to make a container 
which would be: Simple to make, cap- 
able of being vulcanized into a single 
unit, easy to carry, not damaged in 
storage by creasing, capable of being 
installed quickly by troops in the field 
with a minimum of training. The con- 
tainer shown in Fig. 1 is a container 
that meets these characteristics. 

The “pillow” container is made of 
Buna N synthetic rubber reinforced 
with inner and outer layer of nylon 
cloth all formed into a ;'5-in. thick 
sheet. The inner layer of nylon cloth 
has an adhesive coat, a liquid coating 
of nylon to serve as a barrier to pre- 
vent porosity, and a layer of Buna N, 
which is in contact with the gasoline. 

The number of openings into the 


*Made by Goodyear Tire and Rubber Company. 








FIG. 2. Marlow Pump. FIG. 3. Protective box for container. 
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With 13.9-ton lift capacity on 
crawlers (above) ... 25-ton 
lift on rubber (below), 
Koehring heavy-duty 304 
handles big clamshell or 
dragline buckets on a 

wide work range... 

can convert to %- 

yd. shovel or hoe. 


Waetner your oil field operating conditions demand 
sure-footed crawler traction to lick the toughest mud and 
grades .. . or require speed and mobility of rubber tires to 
cut travel time between widely-scattered jobs, it will pay you 
to check the extra lift capacities of Koehring crawler-mounted 
and rubber-tired cranes. 


Heavy-duty sizes on rubber have lift capacities up to 25 tons 
. . . Koehring crawler-mounted Cranes safely lift up to 79% 
tons... have dipper capacities to 2% yards. Quick converti- 
bility from lift crane or shovel to clamshell, dragline, pile driver 
or hoe extends the big production advantages to all kinds 
of oil field jobs. 

Whenever you consider cranes or excavators, write us... or 
call your Koehring distributor for specific information. 
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. . tells in non-technical language 
what 2-way radio is and what it does 
.. » Shows how it works. You'll see 
how management can know at all 
times what’s going on because it has 
voice contact with roving crews and 
with men at remote locations. 


. . Shows how RCA 2-way radio 
expedites materials handling, co- 
ordinates survey and construction 
projects, and eliminates aimless 
driving in tracking down trouble... 
It reports how 2-way radio is used to 
route cars and. trucks, to mobilize 


RCA ENGINEERING PRODUCTS 
Dept. P- 152 
Camden, N. J. 


Name 





SA SPEEDS 


Send me a free copy of ‘‘2-way Radio for Industry.” 





RADIO 
"o7RETCHES” 
OUPMENT 


repair crews fast, and to prevent 
disruption to production cycles. 


... also covers the survey facilities 
offered by RCA to determine the 
2-way radio system that best meets 
your business needs . . . includes a 
digest of the FCC rules regulating 
industrial radio service .. . 
how to co-operate with industry’s 
frequency allocation committees. 

* * * 

This brochure is yours for the 
asking. (In Canada, write: RCA 
Victor Limited, Montreal.) 










Firm 





Address 





City 


State 








RADIO CORPORATION of AMERICA 
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container has been kept to a minimum 
since all openings are possible trouble 
sources. The small opening center top 
is not a vent but an overflow to be sure 
no one forgets to stop filling the con- 
tainer. The single 4-in. opening on the 
end fitted with a flexible hose is the 
inlet and outlet to the container. The 
valve is placed at the end of this flex. 
ible connection. 

It is expected that these containers 
will normally be filled and emptied 
by means of a transfer pumping unit 
designed at ERDL (Fig. 2). This self. 
priming pump has proved suitable for 
use with this container. The container 
could be emptied by gravity where the 
terrain permits, Some doubt was rais- 
ed when the “inlet-outlet” was located 
in the position shown but to date no 
difficulties from this have arisen, 

Tests have been made on the fabric 
and on the container as shipped. The 
tests on the fabric using SR 6, the 40% 
aromatic test fluid indicate that .021] 
ounces of gasoline will pass through 
one square foot of fabric in 24 hours 
at 75 F temperature. Tests on the con- 
tainer at The Engineer Research & 
Development Laboratories, Fort Bel- 
voir, Virginia, were made by filling 
the container with 91 octane gasoline 
and checking for leaks. After a period 
of 30 days the container had several 
small “wetted” areas but these soon 
disappeared. The duration of this test 
was 12 months. The second container 
test at Fort Belvoir was made by leav- 
ing the container in its protective 
carrying box for a year and then fill- 
ing it with gasoline to see if the time 
in storage damaged the fabric. (See 
protective box in Fig. 3.) It was found 
that one year’s storage does not dam- 
age the container. Tests of the con- 
tainer at Fort Churchill, Manitoba, 
Canada, through the winter of 1948-49 
indicated the container could be used 
at — 45 F if necessary. 

One test was made to determine 
amount of water that could be safely 
pumped into the container before 
danger of breaking. It was found that 
12,000 gallons could be held but it 
was considered not advisable to over- 
load the container. When the test was 
continued and the container was filled 
to one and a half times normal ca- 
pacity or 15,000 gallons, the container 
burst. 

Although tests on this type con- 
tainer are not completed, the con- 
tainer appears to be suitable for Army. 

The container is quickly installed 
by merely unrolling it like a rug from 
the protective box. The only require: 
ment for installation is a flat site, 
which is free of sharp objects. The 
outer and end connections are quick y 
bolted ‘into place and the container 
= ° k** 
is ready for service. 








Dy AaASt 


ae 


ea was 


THE PETROLEUM ENGINEER, April, 195! 








To obtain more information on products advertised see page E-37 





S 


fgg 
ae SY VE : 
| : ae ie x sep TT | 






















' 
7 | 
all SU OU AnYwere 
e 
i & 
y . 
; No matter where your oil or gas activity, Superior can supply you in a hurry! Superior 
’ covers the mid-continent oil-area with a well-balanced stock of quality supplies—nation- 
4 ally known brands you can depend on to do the job. 
‘ 
|. Don't let the pressure of the job slow you down. Call your nearest Superior store when 
4 you need oil and gas supplies, pipe and machinery—or expert technical advice. 
d Yes, SUPERIOR covers the field with a complete line of oil, gas, and industrial supplies, 
F pipe and machinery. These supplies are as near to you as your telephone. Call your 
. SUPERIOR store or office today! 
d © Shreveport, Louisiana © Stephens, Arkansas @ Dallas, Texas 
1e © Baton Rouge, Louisiana © Camden, Arkansas @ Abilene, Texas 
y ® Lafayette, Louisiana @ | Dorado, Arkansas @ Houston, Texas 
at ® Tinsley, Mississippi ® Carthage, Texas ® Tulsa, Oklahoma 
it 
Te . 
as SUPERIOR maintains a complete machine 
d shop and fabrication plant in Shreveport. 
e Write for SUPERIOR'S booklet, “Save Time 
a and Money.” Learn how the “Superior 
er Method” of prefabrication can mean effi- 
ciency and profits on piping jobs of the 
. oil, gas, chemical and power industries. 
n- 
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FIG. 1. A diaphragm-type mircromanometer (inside bell jar, left) 

utilizes an electronic pick-up to measure differential pressures in 

the micron region. The micromanometer gives rapid, direct read- 

ings of pressure on a microammeter scale (right) that can be cali- 
brated directly in units of pressure. 
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FIG, 2. The electronic pick-up of the micromanometer 
is a mutual-inductance electronic micrometer. Current 
induced in the secondary coil is proportional to the 
distance from the nonconducting metallic surface, 
which is the diaphragm of the pressure cell. 


Micromanometer With Electronic Pick-Up 


A piapHRacM-TYPE micromanometer, 
utilizing an electronic pick-up, has 
been developed recently at the National 
Bureau of Standards to measure differ- 
ential pressures in the micron region. 
Constructed for use with a mass spec- 
trometer, the micromanometer gives 
rapid, direct readings of pressure on 
a microammeter scale that can be cali- 
brated directly in units of pressure. It 
is relatively insensitive to temperature 
changes, will operate in any position, 
and permits measurements that are 
totally independent of the type of gas 


or vapor being measured. 
















FLEXIBLE 


The need for such an instrument 
arises from the inevitability of error 
in the usual method of measuring 
gases for use in a mass spectrometer. 
A small sample is measured in an or- 
dinary U-tube manometer and passed 
into the reservoirs of the machine, 
where it expands to 1000 times its 
original volume. Its pressure is then 
assumed to be one one-thousandth of 
its original pressure, but this assump- 
tion fails to account for losses that 
occur through adsorption of the vapor 
by stop-cock grease and the walls of 
the system, and deviation. 
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It is desirable, therefore, to measure 
the pressure of the sample in the reser- 
voirs after the losses have occurred. 
Manometers for the range from one 
thousandth of a millimeter to one tenth 
of a millimeter of mercury are usually 
liquid-level devices, such as McLeod 
gages, or depend on thermal effects, 
such as Pirani or thermocouple gages. 
McLeod gages are accurate, but the 
presence of mercury or oil vapor in- 
troduces difficulties into vacuum work; 
besides, these instruments are bulky 
and inconvenient to use. Pirani and 
thermocouple gages, while avoiding 


FIG, 3. Heart of the micromanometer 
is the pressure cell, which is composed 
of a very thin corrugated diaphragm 
sealed to a slightly dished brass disk. 
Movement of diaphragm is measured 
by electronic micrometer 
placed over it. 


FIG. 4, Cut-away diagram of 
pressure cell. 
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For compressing 40,000,000 cu. ft. of gas 
per day under difficult conditions at 

« 7 Gulf Oil’s Waddell, Texas plant, 

* i Clark Compressors were given the job 





Compressing 40,000,000 cu. ft. of raw gas per day from 20 psig. suction to 

~ 600 psig. discharge pressure is a man-sized assignment under amy circum- 
stances. But, at Gulf Oil Corporation’s Waddell gasoline plant, conditions 
present a real challenge ...a particularly tough one ... and Clark Compres- 
sors were given the job! 


For here, in Crane County, Texas, Gulf is working with a two percent 
hydrogen sulfide gas. And Gulf is drawing this gas (containing 980 Ibs. of 
water vapor per million cu. ft.) from seven different fields . . . a condition 


re which naturally involves considerable variation in the composition of the 
er- stream and is bound to affect the constancy of operating results. 

- ! So, as one would expect, a complex problem was faced in meeting the 
ath three-compression-stage requirements. But the fact that Gulf is experiencing 
lly i highly satisfactory performance from Clark Compressors in other installations 
20d ... the fact that Clark “Big Angles” are widely known for their great flexi- 
cts, bility of compressor cylinder staging — their smooth, flexible operation 
xe, under varying pressure conditions — their super power and compactness 
the that effect savings in building, foundation and maintenance — all played a 
in ' part in Gulf’s decision to go to Clark! Nine Clark 2-cycle, BA-6, gas-engine- 
‘u | driven compressors, 1200 bhp each, are doing the job with eminent success. 
and 


Complete data and literature on Clark Compressors are obtain- 
able from your nearest Clark representative. 


SEE the difference in 
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CLARK BROS. CO., INC. One of the Dresser Industries OLEAN, N. Y. 
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these difficulties, are inaccurate, and, 
unless special care is exercised, give 
only rough indication of the vacuum. 

The instrument developed at the 
Bureau consists of a pressure cell and 
an electronic micrometer, enclosed in 
a glass dome that can be evacuated or 
filled to any desired reference pres- 
sure. The pressure cell, the heart of 
the instrument, is composed of a very 
thin corrugated diaphragm sealed at 
the periphery to aslightly dished brass 
disk. This cell is connected to the gas 
sample so that change in pressure of 
the gas causes movement of the flex- 
ible diaphragm. Movement of the 
diaphragm in response to pressure 


variations is measured by a mutual- 
inductance micrometer placed over, 
but not in contact with, the diaphragm. 
Mechanical coupling errors are thus 
eliminated. 

The micrometer was previously de- 
veloped at the Bureau in connection 
with the design of indicating devices 
to measure clearances in journal bear- 
ings. (NBS Technical News Bulletin 
31, 37 (April 1947). In principle, it 
makes use of the variation in mutual 
inductance between two concentric 
air-core coils that results when the 
distance of the coils from a nonmag- 
netic metal surface changes. When the 
metal is brought immediately adja- 








“KILLER” SHALE SAYS: 


AND STAY AWAY FROM ANY WELL 
WITH A 
THOMPSON SHALE SEPARATOR! 
YOU WON’T HAVE A CHANCE! 


medels, write today for free 
illustrated folder. 
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Shale and abrasives don’t have a chance to chew up expensive 
drilling equipment when drilling mud is conditioned with a Thomp- 
son Shale Separator... only clean mud goes back into the well. If 
you are drilling deep, you’ll want the Thompson “DWF,” capable 
of handling maximum flow from the biggest mud pumps now in 
operation. Two other models available for shallow and medium 
depth wells. Attached SAMPLE MACHINE provides accurate 
foot-by-foot samples of cuttings. 


a9 ne momatane tale wnt THOMPSON TOOL CO. 
IOWA PARK, TEXAS 


KEEPS DRILLING MUD CLEAN — PROVIDES TRUE SAMPLES OF CUTTINGS 
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cent to the end of the form supporting 


the coils, the mutual inductance is re. * ° 
* duced to a minimum by what is effec. 


tively a “shielding” action of the 
metal. As the metal is moved away 
from the coils, the mutual inductance 
increases as a linear function of the 
separation, 


In the micromanometer, the metal 
“shield” is the diaphragm of the pres. 
sure cell itself. Radio-frequency cur. 
rent is fed into a primary coil and 
induces a voltage in a secondary coil, 
mounted just above the diaphragm. 
The form supporting the coils jis 
mounted rigidly with respect to the 
fixed portion (the brass disk) of the 
cell. Mutual inductance between coils 
is therefore a function of diaphragm 
expansion and hence is indicative of 
gas pressure. 


This mutual inductance is compared 
to an adjustable reference value which 
is set in calibration for equality with 
zero differential in the cell. When 
pressure is applied, the balance is dis- 
turbed, and the resulting signal is pro- 
portional to gas pressure. This signal 
is amplified by suitable circuitry, is 
rectified, and finally appears as a d-c 
current through the microammeter on 
the panel of the instrument. 

Alignment of coil form and dia- 
phragm is not critical since, as a result 
of the linear response, all parts of the 


useful area of the diaphragm are 


weighted uniformly. 


Because of the linear relationship 
between pressure variation and elec- 
trical output, only two calibration 
points are required. In practice, the 
cell is first evacuated to the same pres- 
sure as that prevailing in the glass 
dome. Thus no differential pressure 
on the diaphragm exists, and the refer- 
ence mutual induction may ‘be ad- 
justed for zero reading on the meter 
scale. Slope, or scale-factor, adjust- 
ment is then made upon the introduc- 
tion of an expanded gas sample of 
known pressure. 


The manometer is capable of meas- 
uring pressures in the range of | to 
100 microns with a sensitivity of about 
0.1 micron on a 50 micron scale. Con- 
tinuous use of the instrument for more 
than one year on one of the mass spec- 
trometers at the National Bureau of 
Standards has shown that its sensitiv- 
ity and zero point are remarkably con- 
stant. Frequent observations have dis- 
closed variations in calibration of less 
than 1 micron over a 24-hour period. 
A differential pressure of one atmos 
phere applied externally on the pres- 
sure cell has only a slight hysteresis 
effect while pressures up to severa 
tenths of a millimeter can be applied 
inside the pressure cell without harm- 
ful effects on the diaphragm. * * 
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AT ANTIOCH PLANT > ff 


in the New Garvin County 


Plants Protect Compressors, 
Prevent Injection Well Plugging! 


Here, in one of the newest and largest operations of its 
kind in the entire world, Staynew Filters provide alle 
important protection for equipment and processing. 


In each plant, a Staynew Model HPH Filter removes 
aluminum oxide generated in the dehydration process 
from approximately 40 million cu. ft. of gas per day. This 
aluminum oxide, in the form of an abrasive powder, 
would cause serious damage if allowed to pass steadily 
inio the lines and equipment which subsequently handle 


the gas. 


In the Antioch Plant, where dehydrated gas is re-pres- 
sured to 2400 Ibs. and injected into the reservoir, the 
Staynew Filter not only positively protects the 3 extra re- 
pressuring compressors against excessive wear, but pre- 
vents the pores of the oil-bearing sand from becoming 
plugged with aluminum oxide. 


All Plants Operate Night and Day the Year Around 


Such continuous operation 
Would ordinarily require dual 
installations. However, due to 
the exclusive Staynew design, a 
single filter only was required at 
each plant. A by-pass is provided 
for use during the time required 
for cleaning or replacement of 
inserts. Experienceindicates that 
such servicing is not necessary 
oftener than twice a year, and 
that only two hours is required 
for the operation! 
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This group of filters represents 
only one of the thousands of 
Staynew installations in critical 
service throughout industry. As 
a result of the many problems 
solved during these installations, 
an unsurpassed fund of informa- 
tion in this specialized field has 
been acquired. For help in solv- 
ing your filtration problems, 
contact your Dollinger repre- 
sentative, or write direct, care 
of Dollinger Testing Laboratory. 


AT LINDSAY 
<@ PLANT 







Diagram and 
Specifications of 
STAYNEW FILTERS 
in Service at 

Garvin County Plants 


























Inlet. 
Outlet. 

<—————® Forged steel shell, % in. 
: thickness, certified for 800 
Ibs. pressure. 

Radial Fin Filter Inserts. 
Removable by simply un- 
screwing wingbolt after un- 
bolting head. 

Bolted Head, 32 in. x 3Y/2 in. 
flanges. 


Wt. 3425 Ibs. 
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LOUIS D. MANN, Vice President and General Manager, 
Cities Service Refining Company 


Louis D. MANN, native of New York 
City, son of a hardware merchant, 
has encompassed more different 
phases of petroleum refining and cor- 
related fields than practically any 
man now occupying a high place in 
that industry. Vice president and gen- 
eral manager of Cities Service Refin- 
ing Company, newest of the refining 
plants of that far-flung industrial em- 
pire, and director of four more Cities 
Service subsidiaries, he has been an 
employée and/or an executive in 
practically every refinery controlled 
by Cities Service. 

Beginning as a chemist with the old 
Empire Refining Company, Ponca 
City, Oklahoma, merged later into 
Cities Service Oil Company, he was 
later assigned to assistant superinten- 
dent and superintendent at Oklahoma 
City and at Cushing, Oklahoma; 
‘bossed’ the Gainesville, Texas, refin- 
ery; was made assistant general su- 
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perintendent, with ‘Hi’ Camp in 1926, 
and from 1935 to 1940 was general 
superintendent of Cities Service refin- 


_eries, stationed at Tulsa then at Bar- 


tlesville, present executive home of 
the southwest part of that company. 

‘Louie’ was detached from his reg- 
ular duties at the outbreak of World 
War II to become manager of the 
Cities Service Defense Corporation, 
directing operations for the govern- 
ment-owned Maumelle Ordnance 
Works near Little Rock, Arkansas, 
making high explosives for the Allies. 
Released from this duty late in 1945 
when the plant was closed down, he 
was placed in his present position, 
directing the newest refining plant, 
built from the grass roots early in the 
War. 

Such are the major details of the 
chronicle of his business and profes- 
sional accomplishments. Moving from 
business to medicine to engineering 








he graduated from Union College, 
Schenectady, New York, with a bach. 
elor degree of electrical engineerin 
in 1917, but with a large number of 
courses in chemistry, which interest 
led him into the petroleum industry. 
From boyhood until the present Louie 
Mann has been a devotee of music, 
has played the piano for nearly 50 
years. 

During his years in Oklahoma he 
met and married Miss Edith Moore. 
Active always in local social and civic 
affairs they are known widely in Lake 
Charles, Louisiana, home of the com- 
pany. In civic affairs especially he is 
known as “the man who gets things 
done”’. 

A wide and varied experience Louie 
has had in all phases of refining in- 
cluding technical and manufacturing 
operations, economics, and especially 
in personnel matters and manage- 
ment, a field of greatly increasing im- 
portance for all industrial and busi- 
ness executives. Outstanding particu- 
larly is his extremely accurate and re- 
tentive memory for a multitude of 
greater as well as lesser details of re- 
fining, details that less capable execu- 
tives generally do not retain. In all 
these business and professional mat- 
ters he is a perfectionist, being un- 
satisfied with merely “pretty good” 
results, and pushing staff and plant 
to improve every operation that may 
appear short of the ultimate attain- 
able. 

As proof of this driving urge to 
perfect results, the explosives plant at 
Little Rock received the Army-Navy 
“E” Award five times during the five 
years, for outstanding service. 

In keeping with his multitudinous 
activities professional and private, he 
is a member of the American Petro- 
leum Institute; Western Petroleum 
Refiners Association and of Mid-Con- 
tinent Oil and Gas Association. To 
make it impossible that he have time 
hanging heavily on his hands, he be- 
came a member of the Pioneer Club 
of Lake Charles, vice president of the 
Association of Commerce, and of the 
Community Chest; an executive of 
the local Hospital Association; direc- 
tor of the Pioneer Club, and not least, 
a member of the Lake Charles Golf 
and Country Club. And they do say 
that ‘in his spare time’ he takes part 
in numerous other civic and similar 
activities, just to keep his hand in and 
to make certain that he does not over 
look any bets to being useful. 
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aiid the cost of labor, equipment, 
and miscellaneous services and supplies 
used by the drilling industry has increased 


about 80 per cent since 1941, widespread _ 


improvements in drilling equipment and 
practices have increased the average rate 
of penetration about 35 per cent since then. 
It is true that the average rate of penetra- 
tion has not increased enough to offset quite 
half of the spiraling costs of drilling; how- 
ever, the 35 per cent increase represents a 
tremendous improvement in drilling tech- 
nology. This increase in penetration rate 
is particularly important in the drilling of 
deeper wells. The average depth has in- 
creased from about 3050 ft in 1941 to 
3690 ft in 1950. 


Widespread progress in drilling equip- 
ment and practices is an important factor 
in making 10,000 to 20,000-ft drilling a 
feasible operation. This progress results 
from constant efforts by the drilling 
contractors, oil companies, equipment 
companies, service companies, supply com- 
panies, engineering and drilling associa- 
tions, and many other groups and _ indi- 
viduals—to make more hole and complete 
more wells faster, better, and safer than 
ever before. It is impossible to list all the 
improvements in drilling technology and 
those responsible for making them. It must 
suffice to say that hundreds of improve- 


o 
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Progress in Drilling Equipment and Practices 








ments have been devised and put into 
practice by thousands of individuals since 
the introduction of rotary drilling at 
Spindletop fifty years ago . . . and hun- 
dreds of new improvements are yet to be 
devised and adopted. 


The practical results of engineering re- 
search in oil well cementing materials and 
practices is reported in an exclusive article 
by Dwight K. Smith in this issue of The 
Petroleum Engineer. Other articles in this 
issue concerning the drilling and comple- 
tion of wells include one about new drilling 
equipment by M. F. Hazel and another 
about oil emulsion drilling muds by H. W. 
Perkins. The latter reports the results of a 
survey on the use of oil emulsion drilling 
muds, which indicates: (1) a 5 to 160 per 
cent increase in drilling rate, depending on 
the kind of rocks penetrated; (2) a 5 to 
52 per cent increase in drilling bit life in 
most cases; and (3) less hole enlargement, 
heaving of shales, and loss of time in ream- 
ing and fishing. 


The drilling industry and its associates 
have a formidable job to do in 1951—the 
drilling of about 44,000 wells. Continued 
progress in drilling equipment and prac- 
tices as a result of engineering research 
and field tests will be an important factor 
in accomplishing the task ahead—K. M. F. 















Designated by an engineer-author as the 
“Universal Type,” this packer not only 
takes care of the “every day” routine in- 
stallations, but is adaptable to many 
applications previously considered either 
difficult or impossible. 

The ability of this “Universal Type” 
Packer to cover such a wide range of appli- 
cations is due fundamentally to the 
construction of the Packer itself. A Hycar 
packing element, retained by lead seals, is 
mounted between two sets of opposing slips 
so that the Packer virtually becomes a part 
of the casing; cannot be moved up or down 
the hole; and prevents fluid or gas from 
passing in either direction between the 
packing element and the casing. After the 
Packer has been set and the Setting Tool 
has been removed from the hole, only the 
smooth bore Packer (at right) is left in the 
well, securely packed-off, and ready for 
use of the proper Baker Packer Accessory 
Equipment to meet your specific well 
requirements. 


Meets Varied Production 
Requirements 


The Baker Model “D” Retainer Produc- 
tion Packer, with easily operated accessory 
equipment, has gained wide popularity be- 
cause of its effective application to many 
needs in producing wells. It can be set and 
used for making a flow test, utilizing the 
Packer for production through the tubing 
if the zone proves productive. If not pro- 
ductive, the zone can be squeeze cemented 
through the Packer. A single Packer pro- 
vides for production of two zones, either 
simultaneously with segregated production 
or from each zone separately at different 
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Setting Sleeve 


Shear Screw 


Thread Seal 


“O”" Ring Seal 
Setting 
Fluid Port 


“O" Ring Seal 


Upper Slips 
Shear Screw 
Body Lead Seal 


Lead Seal 


Oil-Resistant, 
Resilient 
Packing element 


Body 

Shear Screw 
Body Lock Ring 
Shear Screw 


Lower Slips 


Washer 
Spring 


Guide 


Hydraulic Packing 


Flapper Valve 


Junk Pusher 


Baker Model ‘’D” Retainer 
Production Packer shown ready to 
run in the well, but prior to 
introduction of Setting Tool 
shown in Figure 1. 





times. For three-zone production only two 
packers are used. 

The Baker Retainer Production Packer 
is used for single-zone production to pre- 
vent gas from cutting holes in the casin 
(often started by thread leaks) by trans- 
ferring the pressure from the casing to the 
tubing. If and when the tubing leaks, it can 
be pulled, repaired and replaced through 
the Packer. The Packer will protect the 
casing when corrosive fluid is being pro- 
duced or injected, by permitting the annu- 
lus to be filled with oil and confining the 
corrosive action to the tubing only. 


No Interference with Operations 


While the Baker Retainer Production 
Packer virtually becomes a part of the cas- 
ing and will not move up or down regardless 
of pressure from either direction, it still 
permits maximum flexibility of operations. 
When it becomes necessary to remove the 
tubing, the Flapper Valve in the lower end 
of the Packer closes to isolate the formation 
below, and later the tubing is readily re- 
placed without disturbing the Packer. It is 
never necessary to pull rods or tubing under 
pressure. 


Many Important Advantages 


Let us consider the major advantages 
which make the Baker Model “B” Retainer 
Production Packer so economical, so easy 
and safe to run and operate . . . IT HOLDS 
BOTH ways — The Packer is anchored 
against either upward or downward move- 
ment by two full sets of opposing slips. This 
feature is always desirable, and is vital in 
gas-injection or water-injection wells where 
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ysical Properties of Gel-Cement 


DWIGHT K. SMITH 





FIG. 1. Mixers used in laboratory tests: High speed mixer, 
kitchen type, and air-driven propeller type mixer. 


PRELIMINARY TESTS AND FIELD STUDIES 





For many years, the addition of ben- 
tonite to cement has been known and 
used in oil well cementing operations. 
In recent years, due to the drilling of 
deeper wells and in efforts to improve 
cementing practices, there has been a 
growing tendency to use more ben- 
tonite-cement. In some instances, the 
amount of bentonite used in oil well 
cement has been as much as 15 per 
cent of the weight of cement. It has 
been used effectively with both port- 
land (ASTM Type I) and high tem- 
perature type cements. Because of its 
Increasing usage, the following is pre- 
sented in order to provide a more 
thorough knowledge and understand- 
ing of the properties and behavior of 
hentonite-cement slurries. 
Mineralogically, bentonite contains 
85 to 90 per cent montmorillonite with 
traces of feldspar, gypsum, quartz, 
calcium carbonate, and other min- 
erals." The type referred to herein is 
tter known as Wyoming bentonite, 
oe aA used as an admixture to 
ment, the mixture is commonly 
talled “gel-cement.” 
cause of its highly colloidal na- 
me, this type of bentonite has the 
1p, 


Bechtner: Bentonite: Industrial Minerals 
and Rocks (1987) 129-34, ustria inerais 
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ability to absorb several times its own 
weight of water and will “swell” to 
many times its dry volume. These ab- 
sorbing and swelling characteristics 
make its use very advantageous when 
added to cement. 

The use of bentonite-cement in the 
cementing of oil wells offers the fol- 
lowing advantages: 

1. Increase in slurry volume ob- 
tained from each sack of cement. 

2. Lighter slurry weights; the 
greater the percentages of gel, the 
lighter the slurry weight due to re- 
quirements of additional mixing 
water. 

3. Reduction in hydrostatic pres- 
sure due to decrease in slurry weight 
of cement column. 

4, Lower costs per job; comparing 
cost per volume of gel-cement against 
neat cement, it is possible to obtain 
cheaper cementing jobs using. gel- 
cement. 

5. Better gun perforation char- 
acteristics. Greater penetration is ob- 
tained with less shattering when 
using gel-cement as compared with 
neat cement in gun perforating. 

When mixing neat cement, that is 


EXCLUSIVE 


P 444, 


cement and water, it is normally de- 
sired to obtain the maximum slurry 
volume possible without having free 
water separate from the slurry. In 
such a condition, the set volume of 
cement would be equal to the slurry 
volume. If a given amount of ben- 
tonite is added to the cement, it is then 
possible to increase the amount of 
mixing water due to the “swelling” 
and absorption properties of the clay. 
By increasing the percentage of ben- 
tonite in cement, it is possible to in- 
crease the amount of mixing water 
and thus obtain greater slurry vol- 
umes than is obtained with neat ce- 
ment. With the addition of a given 
amount of bentonite to cement, how- 
ever, there is also a limit to the 
amount of mixing water that may be 
used without having free water sep- 
arate from the slurry. 

In making a preliminary study of 
gel-cement, it was first necessary to 
establish the proper mixing pro- 
cedure. This was initiated by mixing 
cement containing 3, 10, and 16 per 
cent of bentonite for various time in- 
tervals with three types of laboratory 
mixers. The following types of mixers 
were used as shown in Fig. I. 

1. Air driven propeller type mixer 

Mixing times—2 and 5 minutes 

2. Kitchen type mixer 

Mixing times—2 and 5 minutes 
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3. High speed mixer* 
Mixing times—20, 30, 45, and 
60 seconds 

After mixing cement slurries for the 

above given times, the initial consist- 

ency and thickening time of the slur- 
ries were determined7. 

This study revealed that the method 
of agitation greatly affects the initial 
viscosity and thickening time of gel- 
cement slurries. Due to the colloidal 
nature imparted to the cement slurry 
by the bentonite, it was observed that 
the faster and more violent the agita- 
tion of the slurry, the greater was the 
viscosity and the shorter the thicken- 
ing time. This is indicated by results 
shown in Table I. 

\fter finding the variations with 
different types of agitation, an effort 
was made to duplicate, in the labora- 
tory, the same degree of agitation that 
is obtained with the jet mixer in actual 
cementing operations in the field. 

In making a survey of field cement- 
ing jobs, slurry samples were obtained 
from 15 wells in the Duncan, Okla- 
homa and Snyder, Texas areas. On 


*Waring Blendor Type. 
+On the Halliburton Thickening Time Tester. 


FIG. 2. Field testing apparatus. 


these jobs, 0, 2, 3, 4, 6, and 8 per 
cent bentonite in portland cement 
were represented. In some instances, 
where two pumping units were used 
in mixing, samples were taken from 
both mixers. 

The apparatus used in making this 








TABLE 1. Comparison of different types of mixers on the properties 


of cement slurries containing bentonite. 





Per cent 
Type of agitation Time bentonite 
Kitchen mixer........... 2 min 3 
Propeller type mixer...... 2 min 3 
High speed mixer......... 1 min 3 
Kitchen mixer........... 2 min 10 
Propeller type mixer...... 2 min 10 
High speed mixer......... 1 min 10 
Kitchen mixer........... 2 min 16 
Propeller type mixer...... 2 min 16 
High speed mixer......... 1 min 16 
High speed mixer......... 45 sec 10 
High speed mixer......... 30 sec 10 
High speed mixer......... 15 sec 10 
High speed mixer......... 10 sec 10 
High speed mixer......... 5 sec 10 
Propeller type mixer...... 5 min 10 


* To 70 poises. 


Water-cement Initial Thickening 
ratio, consistency, time 
gallon per sack poise hours:minutes 
7.4 6 6:00+- 
7.4 5 6:00+- 
7.4 9 3:25 
8.4 10 4:50* 
8.4 8 6:00+ 
8.4 20 2:25 
10.3 8 6:00+- 
10.3 8 6:00+ 

10.3 25 2:00 
8.4 20 2:07 
8.4 23 2:02 
8.4 20 2:14 
8.4 18 2:17 
8.4 15 2:24 
8.4 10 3:30 








TABLE 2. Comparison of field mixing versus laboratory mixing. 





Types of agitation 
Laboratory mixing 





Field mixing 
Jet mixer 

Neat cement 5.4 gal water/sk 
Initial viscosity (poises)......... 13 
Thickening time (hr:min)........ 2:22 
Neat cement 5.0 gal water/sk 
Initial viscosity (poises)......... 18 
Thickening time (hr:min)........ 2:50 
2% Gel 6.45 gal water/sk 
Initial viscosity (poises)......... 13 
Thickening time (hr:min)........ 2:51 
3% gel 8.52 gal water/sk 
Initial viscosity (poises)......... 14 
Thickening time (hr:min)........ 2:01 
4% gel 8.0 gal water/sk 
Initial viscosity (poises)......... 12 
Thickening time (hr:min)........ 2:25 
6% gel 8.0 gal water/sk 
Initial viscosity (poises)........, 20 
Thickening time (hr:min)........ 1:58 
8% gel 11.6 gal water/sk 
Initial viscosity (poises)......... 12 
Thickening time (hr:min)........ 2:05 


Propeller mixer Kitchen mixer High speed mixer 
Mixing time 
3 min 3 min 30 sec 
9 8 8 
2:20 2:30 2:21 
10 9 15 
2:55 2:45 2:40 
6 6 10 
3:20 3:20 2:45 
5 min 5 min 30 sec 
9 9 4 
2:14 2:22 2:10 
8 8 0 
2:58 3:01 2:30 
12 13 18 
2:15 2:20 2:03 
7 6 ee 
2:36 2:39 2:23 
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field study was two Halliburton thick- 
ening time testers and a Baroid mud 
balance. The thickening time testers 
were powered by a 4000 watt Onan 
generator. This apparatus, as shown 
in Fig. 2, was transported from well 
to well and tests were made on loca- 
tion with field-mixed slurries. 

On each well, slurry samples were 
taken from the mixing tub as it came 
from the jet mixer. At the same time, 
dry cement samples were also taken 
from the mixer hopper, and a sample 
of the mixing water was obtained. 
Each slurry sample was weighed and 
tested on the thickening time tester at 
120 F. This pumping time value was 
then used as a basis for laboratory 
correlation tests. 


In the laboratory, the water-cement 
ratio from each job was calcul. ‘ed us- 
ing the slurry weights obtained in 
the field. With samples of the same 
cement and mixing water that were 
taken on the job, tests were made us- 
ing the various means of agitation 
previously mentioned in an attempt 
to duplicate the thickening times ob- 
tained in the field with the thickening 
time tester. The following table shows 
a comparison of these values. 


Conclusions 


From the data in Table 2, it is con- 
cluded that in mixing neat cement 
slurries, there is little difference be- 
tween the three mixing methods used 
in the laboratory and the jet mixer in 
the field. When using gel-cement, how- 
ever, there is considerable variation 
between the high speed mixer and 
either the propeller or kitchen type 
mixer. The initial viscosity and the 
thickening time obtained by mixing 
gel-cement 30 sec on the high speed 
mixer more closely duplicated field 
mixing than either of the other two 
methods of laboratory mixing. 
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Bentonite and Its Effect on Portland Cement 





Having established a mixing pro- 
cedure for gel-cement that would cor- 
relate laboratory tests with those in 
actual cementing operations, it was 
then necessary to determine what ef- 
fect various percentages of bentonite 
have on the physical properties of 
portland cement (ASTM Type I). 

In beginning this study, three 
brands of portland cement were se- 
lected. To each brand was added even 
percentages of bentonite; i.e. 0, 2, 4, 
etc, up to 20 per cent by weight of 
the cement. With each mixture of gel- 
cement, the maximum and minimum 
water-cement ratios were determined. 
Using these values, physical property 
tests were then made on one brand of 
portland cement under the following 
conditions: 

1. Compressive strength tests af- 

ter curing 1, 3 and 7 days at 
100 and 140 F. 


2. Thickening times according to 
4000 and 8000 ft simulated well 
tests in API Code 32. 


3. Slurry weights in pounds per 
gal. 


On all tests, the required amount 
of dry bentonite and cement were 
thoroughly blended. This blend was 
added to the proper amount of water 
and mixed for 30 sec on a high speed 
Waring blendor type mixer. This time 
interval was measured from the point 
when the gel-cement was initially wet- 
ted. This mixing procedure was found 
to correspond quite closely with the 
degree of agitation obtained with the 
jet mixers in the field. 


Maximum and Minimum Water 


The maximum and minimum water- 
cement ratios were determined on 
each of the three brands of portland 
cement containing varying percent- 
ages of bentonite. The values given 
as “maximum water” are those ob- 
tained when using the maximum 
amount of water that can he mixed 
with cement containing a given per- 
centage of gel without having water 
separate from the slurry upon setting. 
This is usually the normal amount of 
water used, as the most volume of 
slurry per sack is ordinarily desired 
when using gel-cement. This also 
gives the lightest weight slurry that 
can be obtained without having water 
separation upon setting. These values 
Were determined as the amount of 
Water that would give no more than a 
trace of settling when the slurry was 
allowed to set in a 250 mill graduate 
or 3 hr. Each graduate was covered 
lo prevent evaporation and all water 
"sing to the top of the slurry was 


pipetted off for accurate measure- 
ment. 

The values determined as “mini- 
mum water” are those obtained when 
using the minimum amount of water 
that can be used with a given mixture 
of bentonite and cement and still have 
a pumpable slurry. If less water is 
used, the slurry may be too thick to 
pump. The thickening or pumping 
time will be considerably less with a 
slurry containing the “minimum wa- 
ter” than it will be with one contain- 
ing the maximum amount of water. 
The minimum amount of water is 
often desirable when using cement for 
restoring lost circulation, repairing 
split casing, and other operations 
where a thick slurry is desired and 
only a short pumping time is re- 
quired. These values were determined 
by mixing the amount of water with 
cement that would give a thickening 
time tester reading of 40 poises after 
being agitated 10 to 15 min. 

As the water-cement ratios for each 
brand of portland cement compared 
so closely throughout the range of 
0 to 20 per cent bentonite, an average 
of the three brands was taken as the 
accepted value. These values using 
the maximum and minimum water- 
cement ratios are shown in Tables 3 
and 4. All water requirements are 
given in gallons per sack of cement 
(94 lb per sack) and are based on the 


weight of cement only. 


Physical Properties 


The physical property tests of ce- 
ment containing 0 to 20 per cent ben- 


tonite were confined to one brand of 
portland cement using the average 
maximum and minimum water-ce- 
ment ratios. All tests were performed 
according to the procedure outlined 
in the “API Code No. 32 for Testing 
Cements Used in Wells.” 


Compressive Strength 


Compressive strength tests were 
made on 2-in. cubes cured for 1, 3, 
and 7 days at 100 and 140 F. The re- 
sults of these tests show that, with all 
percentages of bentonite cement, the 
strength is increased as the curing 
time and temperature are increased. 
The greater the amount of bentonite 
admixture, the lower the compressive 
strength, This decrease is the result 
of the increase of bentonite present 
and of the dilution effect of the mix- 
ing water required. In all instances, 
samples containing the minimum wa- 
ter had considerably greater strengths 
than those containing the maximum 
water. Samples containing more than 
14 per cent gel, using the maximum 
water-cement ratios had very weak 
strengths even after 7 days. Fig. 3 
shows the compressive strengths for 
1, 3, and 7 days at 140 F. 


Thickening Times 
Thickening: time tests were made 
according to 4000 and 8000-ft simu- 
lated well conditions. On these tests, 
temperature and pressure are applied 
gradually to cement slurries similar 


to conditions encountered in actually 


cementing oil wells of these depths. 

These tests indicate that all gel- 
cement slurries containing 0 to 20 
per cent bentonite using both maxi- 
mum and minimum water ratios had 








TABLE 3. Maximum Water-Cement Ratio when using regular portland cement 
(ASTM Type I) with various percentages of Bentonite. 








Per cent Maximum water, 
bentonite gallon per sack 
0 5.5 
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Slurry weight, Slurry volume, 


pounds per gallon cu ft per sack 
15.40 1.22 
14.70 1.36 
14.10 1.53 
13.65 1.69 
13.30 1.82 
12.98 2.02 
12.60 2.19 
12.25 2.40 
12.00 2.60 
11.80 2.80 
11.60 3.03 








TABLE 4. Minimum Water-Cement Ratio when using regular portland cement 
(ASTM Type I) with various percentages of Bentonite. 





Per cent Minimum water 
bentonite gallon per sack 
0 3.9 
2 . 5.05 
4 5.95 
6 6.55 
8 7.30 
10 8.50 
12 9.75 
14 10.05 
16 11.10 
18 11.60 
20 12.10 


Slurry weight, Slurry volume, 


pounds per gallon cu ft per sack 
16.85 1.00 
15.90 1.17 
15.15 1.30 
14.75 1.40 
14.35 1.51 
13.80 1.67 
13.35 1.85 
13.25 1.91 
13.00 2.06 
12.90 2.14 
12.80 2.21 
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sufficient thickening times under all 
test conditions to 8000 ft. In each case, 
slurries containing maximum water 
had greater thickening times than 
those containing minimum water. 
One peculiarity was noted using 
14 and 16 per cent bentonite with 
maximum amount of water in both 
1000 and 8000-ft well tests. After the 
samples had pumped for a time 
greater than that required to cement 
a well at the testing depth, the slurry 
would increase rather rapidly in vis- 
cosity as if it were going to set, then 
drop back in viscosity and pump for 
more than 714 hr. These samples, af- 
ter being pumped under those con- 
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ditions, set hard when placed in 100 
and 140 F baths. 

This phenomenon is explained by 
the fact that in slurries containing 14 
per cent gel, or more, the bentonite 
and water content are so great that 
they inhibit the setting of cement as 
long as it is being agitated. In a static 
condition, however, these slurries will 
set hard. See Fig. 4. 


Slurry Weight 
These values were determined in 
lb per gal with the Baroid mud bal- 
ance. Calculated weights were also 
made on both maximum and mini- 
mum water ratios and were found to 
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compare very closely with the meas. 
ured values. 

By increasing the percentage of 
pentonite in cement, it is possible to 
decrease the slurry weight due to the 
additional water required. (See Tables 
3 and 4) This reduction in slurry 
weight reduces the hydrostatic pres. 
sure exerted on formations when ce. 
menting casing. In some areas, this 
reduction is sufficient to allow the ce. 
ment column to rise to the desired 
point behind the casing without “los. 
ing returns’ into thief formations, 
This may lessen the ‘need for “multi- 
ple stage” cementing in some in- 
stances. 

In summary, the following range 
of values may be obtained using 0 to 


20 per cent bentonite with portland 
cement: 














ree Maximum 
water wi lo water with 20% 
bentonite to bentonite ; 





Mixing water.... 3.90 gal per sack 18.20 gal per sack 


Slurry weights. . .16.85 lb per gal 11.60 lb pergal 
Compressive 
strength 24 nr 
at 100 F..... 4790 PSI 9? Psi 
WOM 0.0a005 1 cu ft 3.03 cu ft 
per sack per sack 








Useful Characteristics 


It has been determined that admixes 
of bentonite ranging from 0 to 20 per 
cent can be added to portland cement 
and may produce slurries that have 
desirable characteristics depending on 
its use. As the amount of bentonite is 
increased, more mixing water will be 
required, thus giving lighter weight 
slurries, with more volume per sack 
of cement and lower strengths; the 
maximum amount of water being 18.2 
gal per sack with 20 per cent benton- 
ite in portland cement. A summary of 
results may be stated as follows: 


1. Water Values. For each percent- 
age of bentonite added to cement, 
there is a maximum water value that 
may be used and still obtain a set 
volume of cement equal to the slurry 
volume. 

For each gel-cement mixture, there 
is a minimum water-cement ratio that 
can be used and still have a pump- 
able slurry. 

2. Thickening Time. All percent- 
ages of gel-cement had sufficient 
pumping times for cementing wells 
to 8000-ft deep. 

3. Compressive Strength. All sam- 
ples had set hard enough to give meas 
urable strengths in 24 hr. 

4. Slurry Weight. It is possible to 
reduce slurry weights considerably by 
using bentonite and additional wa 
ter. In the higher ranges of gel-ce- 
ment, strength is a factor to be con 
sidered when reducing slurry weights 
with bentonite. 
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Effect of Bentonite on High Temperature Cements 
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In the preceding sections, it has 
heen established that laboratory mix- 
ing of gel-cement slurries may be cor- 
related with the jet mixer under field 
cementing conditions by using the 
Waring blendor type mixer, and that 
bentonite ranging from zero to 20) 

r cent can be added to portland ce- 
ment (ASTM Type I) and still pro- 
duce a slurry that has desirable char- 
acteristics depending on its use. 

This section presents a similar 
study using high temperature oil well 
cements to determine what effect ben- 
tonite would have upon their physical 
properties, 

Four brands of high temperature 
cements were selected for these tests. 
Three of these brands, referred to as 
A, B, and C contained chemical ad- 
ditives as retarders. The fourth brand, 
D was retarded by controlled clinker 
composition only. 

Even percentages of bentonite were 
added to each brand ranging from 
§ to 20 per cent by weight of the ce- 
ment. The maximum and minimum 
water values were determined on each 
cement containing the varying 
amounts of bentonite. Using these 
values, the physical properties were 
determined on each brand of high 
temperature cement under the follow- 
ing conditions: 

1. Slurry weights in lb per gal. 

2. Compressive strength on 2-in. 

cubes cured 1, 3, 7 days at 140 
and 180 F. 

3. Thickening times at 8000 and 
14,000-ft simulated well depths 
according to API Code No. 32. 

On all tests, the required amount 
of dry bentonite and cement were 
blended intimately. The blend was 
then added to the proper amount of 
water and mixed for 30 sec on the 
Waring blendor type mixer. This mix- 
ture procedure was found to corre- 
spond quite closely with the degree 
of agitation obtained with the Halli- 
burton jet mixers in the field. 


Maximum and Minimum Water 


The maximum and minimum water- 
cement ratios were determined on 
each brand of the high temperature 
‘ements containing from 0 to 20 
per cent bentonite. The values given 
as “Maximum water” are those ob- 
tained when using the maximum 
amount of water that can be mixed 
with cement containing a given per- 
centage of gel without having free 
Water separate from the slurry upon 
‘tting. This is normally the proper 
amount of water used, as the most 
aan of slurry per sack is ordinar- 

Y desired when using gel-cement. 
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This is also the lightest weight slurry 
that can be obtained without having 
free water separate from the slurry 
upon setting. 

This study revealed that each brand 
of high temperature oil well cement 
varied considerably in the maximum 
water requirements. This variation 
is perhaps due to the chemical re- 
tarder in cements A and B acting 
as dispersing agents, which would re- 
quire a greater volume of mixing wa- 
ter before settling occurs. Cements C 
and D required less water than sam- 


ples A or B, but compare very closely 
to one another up to 8 per cent ben- 
tonite as shown in Fig. 5. 


The values determined as “mini- 
mum water” are those obtained when 
using the minimum amounts of water 
that can be used in cement contain- 
ing given percentage of gel and still 
have a pumpable slurry. This amount 
of water is often desired when using 
cement for restoring lost circulation, 
repairing split pipe, and other opera- 
tions where a thick slurry is needed 
and only a short pumping time is re- 
quired. These values were determined 
by mixing the amount of water with 
the gel-cement that would give an 
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PERCENT BENTONITE BY WEIGHT OF CEMENT 
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FIG. 5. 
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FIG. 6. 
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PERCENT BENTONITE BY WEIGHT OF CEMENT 
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FIG. 7. 


initial viscosity reading of 40 poises 
on the thickening time tester. 

The minimum water values for each 
brand of high temperature cement 
were almost identical with one an- 
other. An average of these values is 
shown in Fig. 5 for the different 
amounts of bentonite. 

\ll values are given in terms of 
gallons per sack of cement (94 lb per 
sack) and are based on the weight of 
cement only. 


Physical Properties 

[he physical property tests were 
determined on all four brands of ce- 
ment containing even increments of 
bentonite using both maximum and 
minimum water-cement ratios. All 
tests were made according to the pro- 
edure outlined in the “API Code No. 
32 for Testing Cements Used in 
Wells.”’ 


Slurry Weights 


Slurry weights varied in a direct 
elationship to the water-cement ra- 
tio for each brand of cement. By in- 
creasing the percentage of bentonite, 
: reduction was obtained in slurry 
weight due to the additional water 
equired. The gel-cement slurries con- 
taining maximum water were consid- 
rably lighter than those containing 
ninimum water. 

[t can be noted in Fig. 6 that lighter 
weight slurries were obtained with 
cements A and B due to the higher 
water ratio. Cements C and D were 
heavier and compared very closely 
it the lower percents of bentonite. 


ad 


Slurry Volumes 


The slurry volume of each brand 
‘f cement was increased as the per- 
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centage of bentonite and water-cement 
ratio was increased. As illustrated in 
Fig. 7, cements A and B had larger 


slurry volumes than cements C or D. 


‘ due to the higher water requirements. 


Compressive Strengths 

The compressive strengths of each 
brand of cement varied with the gel 
and water content of each given 
slurry. As the bentonite and water ra- 
tios were increased (above 4 per cent 
bentonite) lower compressive 
strengths were obtained. All cement 
slurries increased in strength with 
longer curing conditions and with 
high curing temperatures. Generally, 
those cements containing higher ben- 





FIG. 8. 


24 HOUR COMPRESSIVE STRENGTHS 
HIGH TEMPERATURE OIL WELL CEMENTS. 
CONTAINING © TO 20 % BENTONITE 
WITH MAXIMUM WATER. 

CURING TEMPERATURE — 160°F. 


tonite percentages had very weak 
strengths under all conditions tested, 
Cement C using maximum water had 
greater strengths than any of the 
other three brands tested. All cements 
using the minimum water values com. 
pared very closely under all tes: con. 
ditions. Figures 8 and 9 illustrate 
the effect of bentonite on compressive 
strengths after curing for one and 
three days at 180 F temperatures. 


Thickening Times 

The thickening times of each ce. 
ment slurry were determined as the 
length of time the slurry would re. 
main fluid enough to be pumped un- 
der 8000 and 14,000 ft simulated well 
conditions. Using the maximum water 
requirements, all cements containing 
bentonite, pumped more than 7 hr on 
the 8000-ft well tests except cement 
C, whose pumping time was acceler. 
ated as the bentonite content was in- 
creased. Under 14,000-ft conditions, 
the pumping time of cement D was 
accelerated with an increase in ben- 
tonite. Cements A, B, and C were re- 
tarded with four per cent bentonite 
then accelerated with greater amounts 
of bentonite. Fig. 10 shows the effect 
bentonite has upon the pumpability 
of cement slurries under 14,000-ft 
simulated well tests. 


Conclusions 

Bentonite may be added to high 
temperature oil well cements in quan- 
tities ranging from zero to 20 per cent 
by weight of the cement and still pro- 
duce slurries that have desirable 
characteristics depending upon their 
use. Greater slurry volumes and 
lighter weight cements are obtainable 
with increasing amounts of benton- 
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for Better Pumping ! 


This easy-starting Fairbanks-Morse ‘‘ZC’’ Engine gets your pumping rig off to 
a good start... even on the coldest mornings. Fairbanks-Morse High Ten- 
sion Magneto supplies a ‘‘hot’’ spark that eliminates costly starting delays. 
There are no complicated parts in a ‘ZC’... no delicate adjustments to cause 
trouble. Maintenance is simplified, and costs are exceptionally low. Stop in at 
your supply store and see the Fairbanks-Morse ‘‘ZC”’ . . . the economical answer 
to any pumping problem. Fairbanks, Morse & Co., Chicago 5, Illinois. 
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ite. Each brand of high temperature 
cement varies considerably, however, 
in slurry weights and volumes due to 
the variation in water requirements. 
This difference in water-cement ra- 
tios for each brand is attributed to 
the chemical additive used as retard- 
ers, some of which perhaps act as dis- 
persing agents in gel cements and re- 
quire greater volumes of mixing wa- 
ter before settling occurs. 

All retarded cements tested require 
about the same quantity of minimum 
water. 

The thickening times. compressive 
strengths, and slurry weights of each 
cement vary with the water and ben- 
tonite content. 


Thickening Time 
The thickening time tests indicate a 
thorough study should be made before 
recommending high percentages of 
bentonite in high temperature oil well 
cements for deep wells. 


Compressive Strength 


Each brand of cement decreased. in 
strength as the per cent of bentonite 
admixture was increased. All samples 
using maximum water produced 
measurable strength in 24 hr. 


Slurry Weights and Volumes 


Lighter slurry weights and greater 
volumes were obtained with all brands 
by the addition of bentonite. These 
values varied with each brand due to 
the different water-cement ratios. 
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WATER FLOODING IN OKLAHOMA OIL FIELD IN BUREAU OF MINES REPORT 


Conditions in the Weber oil pool 
in Washington County, Oklahoma, 
near Bartlesville and Dewey, are such 
that water flooding should increase 
the ultimate recovery substantially, 
according to a Bureau of Mines pe- 
troleum engineering study released 
by Secretary of the Interior Oscar .L. 


Chapman. Oil has been drawn from - 


the Weber pool since 1905, when the 
discovery well was completed, at a 
depth of 1237 ft in the formation 
known as the Bartlesville sand, by T. 
N. Barnsdall (now in Barnsdall Oil 
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Company), the report says. 

There were no restrictions upon 
production of either gas or oil when 
the pool was developed, and as the 
initial output of the wells was rela- 
tively high for the Bartlesville sand 
—100 to 200 bbl a day for most of 
them, with a few drillers’ logs show- 
ing initial daily production of 1000 
to 2000 bbl of oil—the rate of oil 
production rose swiftly to about 2.,- 
500,000 bbl a year in 1907. 

Kenneth H. Johnson and C, W. 
Moot., Jr., prepared the study. 


Information gathered during the 
study lead the authors of the report 
to conclude that there is enough re- 
coverable oil in the formation to justi- 
fy water flooding in the Weber pool. 
Natural conditions in the field are 
favorable to this method of second- 
ary recovery, they add. Noting that 
the roughly 14,000,000 bbl produced 
through 1949 are equivalent to 5300 
bbl an acre, they believe that water 
flooding should produce an addi- 
tional 5000 bbl an acre during the 
life of the pool. wake 
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| Ecuador and Mexico, 
through the Southwest and Middle — 
west to Canada, you will see on rigs 
that are drilling cheaper and lasting longer. 
You'll see Brewster engineers in the fields, too, and 
Brewster sales representatives—all keeping in 
close touch with the men who run rigs marked 
with 
That’s how Brewster knows what drillers need for 
cheaper drilling—that’s how the experience of men in 
the field is built into rigs marked 


Write today for the new pocket size catalog, giving full details on Brewster drilling equipment 






SHREVEPORT, LOUISIANA 










































































THE BREWSTER COMPANY, INC. 





N-12 drawworks for 
deepest drilling 


N-7 drawworks for 
8500’ drilling 


N-4 drawworks for 
5000’ drilling 


N-3 drawworks for 
3500’ drilling 


There is a Brewster block, swivel 
and rotary for every drilling depth. 


Watch for the announcement of Brewster's 
newest drawworks for 6000’ drilling. 


ASK THESE SUPPLY COMPANIES FOR 
BREWSTER DRILLING EQUIPMENT: 
Apex Equipment Company 
Bovaird Supply Company 
Industrial Supply Company 
Murray Brooks, Inc. 
Reams Supply Company 


IN CANADA: Rocky Mountain Supply Co. 
Direct and through recognized export dealers. 


SINCE 1910— Manufacturers of drilling equipment 
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What's New in 





DRILLING EQUIPMENT' 


The method hasn’t changed much since Spindletop . 
but machinery has a new look and a new capacity 


M. F. HAZEL* 


J anvary 10, 1951 marked the fif- 
tieth anniversary of the discovery of 
oil at Spindletop, three miles south of 
Beaumont. 

Few events have had such a far- 
reaching effect on this great industry. 
Before 1901, oil production in this 
country had been of modest propor- 
tions, geared to the needs of the lamp 
and buggy days. The Spindletop 
gusher, however, shooting oil 200 ft 
into the air, ushered in an era of 
frenzied oil exploration and drilling 
throughout the Southwest. At the 
same time a new era in rotary drilling 
was begun, and today, although the 
pieces of equipment are vastly differ- 
ent, the method of rotating the drill 
pipe and bit is the same as it was 50 
years ago, when Lucas drilled to a 
depth of 1100 ft in 72 days. Today’s 
modern rotary rig, however, could 
drill a 1100-ft Spindletop well in 6 
to 7 hr. 

The rig Captain Lucas used on the 
discovery well at Spindletop had two 
advantages over the rigs of today. It 
was a lot lighter in weight and a lot 
cheaper to buy. Its capacity to drill, 
however, was also in proportion to 
its weight and cost. The steam engine 
was a single cylinder 9 by 12—25 hp. 
The drawworks, a single speed model 
with one brake flange and no brake 
lining. The rotary was the well re- 
membered open-type grip ring. The 
swivel had exposed bearings and one 
large 30-hp boiler supplied steam for 
the rig. 

The development of this new meth- 
od of drilling for oil did not progress 
as fast as one might think—15 years 
after Spindletop, only about one in 
10 holes was drilled by this method. 
Actually until the late 20’s, or about 
the time. of Seminole, there was little 
real change in rotary drilling machin- 
ery except that the various pieces of 
equipment were made larger and 
would therefore drill deeper. Prob- 
ably the most important changes or 


+Substance of a recent talk before the Dal- 
las-Fort Worth Chapter of AAODC. 

*Director of Engineering, Oil Well Supply 
Company, Dallas, Texas. 
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developments during this period were 
the twin-cylinder steam engines that 
replaced the single cylinder; the in- 


troduction of kellys and drive bush- - 


ings to replace the grip ring; and two 
and three speed drawworks with two 
brake drums to replace the single 
speed, single brake type. 


Unitized Drawworks 


Probably the most important de- 
velopment in the early 30’s was the 
“unitizing” of the drawworks. A few 
rigs in East Texas and Conroe in 1932 
had standard jack-post drawworks, 
which had been unitized in field 
shops, so that they could be trans- 
ported and set up as complete units. 

For a number of years after intro- 
duction of the first unitized draw- 
works, manufacturers, as well as field 
shops, did little more than weld a 
jack-post draw works together and 
enclose the chains in oilbath housings. 
Then, about the middle 30’s, the 
power rig was introduced and began 
to replace the steam rig. This is prob- 
ably the most important of the ma- 
jor changes that have taken place in 
rotary drilling since its inception. 
Some of the other important develop- 
ments can be listed as follows: 

1, Jack-knife or portable derricks. 

2. Design of more compact units 
for easier moving and faster as- 
sembly. 

3. Rotary drilling units. 

4. Power rotary and casing slips. 

5. Air operation of: drilling rigs: 
This would include air clutches, 
air throttles for engines, air-op- 
erated mechanical clutches, and 
air brakes. 

6. Fluid drives for rigs: This in- 
cludes both torque converters 
and fluid couplings. 

7. Hydraulic and electric auxiliary 
brakes. | 

8. Drilling weight controls. 

Today a very modern power rig of- 
ten includes alf*ovf these. improve- 
ments, especially if it is a rig for drill- 
ing in the range of 6000 to 10,000 ft. 
Rigs for drilling beyond this depth 
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have not gone to the portable derrick 
to any great extent, because these 
larger rigs have fewer moves for any 
given length of time, which means that 
the cost of erecting the derrick is not 
as much a factor as on smaller rigs. 
Portable derricks generally do not 
have the floor space of a standard 
derrick, and this has also tended to 
lessen their demand for deeper drill- 
ing. This does not mean that the port- 
able mast cannot be designed so as to 
have ample floor space, even for the 
largest rigs; however, when this space 


is provided, it means a heavier der- - 


rick with more sections, in order to 
reduce it when disassembled, to the 
8-ft road limit. 

Precision roller chains have replac- 
ed the API chains used on steam draw- 
works. The chain sprockets are ac- 
curately machined with the same type 
of equipment used to cut precision 
gears. Most manufacturers surface 
harden their sprockets after cutting to 
assure long life. 

Air clutches are widely used and 
most manufacturers now use a large 
air clutch on both the high and low 
speed side of the drum on their larger 
drawworks. This is a more expensive 
installation than the higher speed 
clutches on the intermediate shafts; 
however, there appear to be enough 
advantages in favor of the clutches on 
the drum shaft to warrant this ex- 
pense. A closed cooling system on the 
brake drums is also used widely, and 
jack posts are a thing of the past. The 
drawworks side plates are made suf- 
ficiently heavy so they can be bored 
to receive the shaft bearings. 

Most drawworks now have six 
speeds forward, a reverse, and three 
or more rotary speeds. The arrange- 
ment of clutches, sprockets, reverse, 
etc., varies with each manufacturer; 
however, in general the modern draw 
works has a range of speed ratios.that 
gives a high line speed for raising the 
empty blocks, and a maximum line 
pull for any drilling or pulling con- 
dition encountered at the maximum 
depth rating of the rig. “Lo-lo” gener- 
ally gives a top line speed at the drum 
of about 300 ft per min. 

Compounds for drawworks must 
necessarily be very flexible, because 
of the variety of engines available ta- 
day. Many manufacturers are now 
building their compounds similar to 
the drawworks in that they are using 
heavy plates for the frame, which is 
bored to receive the shaft bearings. 
Engine skids are generally designed 
so that a sub-skid or base is required 


‘ in order to raise the engine to the nec- 


essary height for proper alignment 
with the compound shaft. This means 
that only the sub-skid need be changed 
to accommodate different makes of 


THE PETROLEUM ENGINEER, April, 1951 





a eh 


i 
H 





TTT TT TTT)FGST FF FLL LLL 














HEN you are faced with the problem 

of providing the largest possible shaft 

diameter for a given bearing or the smallest 
possible housing, reach for a Hyatt catalog. } 


If design requirements are such that a 

larger shaft diameter is desirable to 
produce greater rigidity without disturbing 
boundary dimensions, a separable inner race 
type Hyatt Hy-Load bearing can be used with 
the inner race omitted. The rollers then 
operate directly on a suitably hardened and 
ground shaft. 


When the housing bore must be kept to 
2 a minimum, a separable outer race bear- 
ing can be used with the outer race omitted. 
The rollers then operate directly in a housing 
bore of suitable hardness and finish. 


If the design requires that the bearing 
be installed as a unit Hyatt also provides 
non-separable types of Hy-Load bearings. 


All three types of Hyatt Hy-Load Bearings 
are available in a wide variety of cage, race 
flange and snap ring arrangements and in a 
wide range of sizes. For a complete explan- 
ation, write for our catalog No. 547. Hyatt 
Bearings Division, General Motors Corpo- 
ration, Harrison, New Jersey. 
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engines, either gas or diesel; and. 
should an engine require repairs dur- 
ing the drilling of the well, it is easily 
handled on the sub-skids and no other 
part of the compound is disturbed. 

More troque converters are being 
used on smaller rigs; however, torque 
converters and fluid couplings, gener- 
ally of the scoop type, are being used 
on larger rigs by several operators. 
The torque converter has the operat- 
ing characteristics which are useful 
for hoisting. 

Manufacturers of power pumps 
were greatly concerned when torque 
converters first began to be used on 
the rig compounds. You can readily 
understand this, for the average 
torque converter will build up torque 
to an approximate 4:1 ratio — this 
means that if the engines driving the 
power pump have a horsepower out- 
put equal to the input rating of the 
pump, and a bit should plug, or for 
any reason we could not get circula- 
tion—unless the relief valve operates 
—we would build up pressure four 
times as great as the rating of the 
pump. In addition, the pump horse- 
power is generally more than matched 
by engine horsepower from the com- 
pound. 

Very little trouble has been experi- 
enced, however, probably because op- 
erators who use torque converters 
have watched pump pressures in rela- 
tion to liner size and have been sure 
that the relief valve was working 
properly. Under these conditions the 
maintenance of a pump will no doubt 
be even less with torque convertor 
than with a straight mechanical drive. 
because we have added the cushion of 
a fluid drive to absorb shock loads. 

Fluid couplings have the advantage 
when used on a comvound of not 
building up torque, which reduces the 
likelihood of overloading the pump: 
however, they do not have the char- 
acteristics that are so desirable in a 
torque converter when the engines 
are used for hoisting. 


Drilling Control 

A piece of equipment used in con- 
nection with the drawworks that has 
become popular in the last few years, 
but has been on the market for several 
years, is the automatic drilling con- 
trol. When reviewing the patent files 
on drilling controls, it is evident that 
men long ago recognized the need for 
some type of feed-off that would do 
away with the standard method of 
feeding with a hand brake; and it is 
surprising that as simple as some of 
these feed-off devices are, they did 
not become popular years ago. It is 
probably due to the fact that their 
actual efficiency was a long time being 
recognized and that this is another 
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piece of equipment that is not essen- 
tial to the actual drilling of the well, 
and therefore, is not included in the 
original rig purchase in an effort to 
keep the price to a minimum. An elec- 
tric rig in the late 20’s used the West- 
inghouse-Hild drive, which incorpo- 
rated a drilling control. It is interest- 
ing to note that Frederick W. Hild 
made his original application for an 
automatic weight control device as 
early as February 2, 1921. A part of 
this patent application reads as fol- 
lows: 
“Tt is an object of the present in- 
vention to provide means for sup- 
porting the weight of a drill tool of 
the machine of the above described 
character (this was described as a 
rotary drilling machine for sinking 
wells), by a body of fluid under 
pressure, and a further object is to 
employ variations in said pressure, 
due to changes in the weicht of the 
tool or to a varying resistance to 
the operative movement of the 
same, to indicate. to record, if nec- 
essarv, the conditions under which 
the drill tool is onerating and to 
automatically regulate the feeding 
movement of the tool proportionate 
to changes in its weight and to vari- 
ations in resistance it encounters.” 
Following this original vatent of 
Hild’s, J. E. Brantly on January 5. 
1929, made patert apnlication for a 
drilling control. The first part of this 
apnlication reads as follows: 
“My invention relates to a method 
of apparatus for feed control and 
more particularly to a hvdraulic 
feed control for rotarv drilling or 
borine apparatus, such as utilized 
in drilling oil, gas or water wells 
in the earth. In accordance with 
my invention, a control is effected 
in response to increase beyond a 
predetermined value in pressure on 
the drilling hit. indenendentlv of 
the toraue on the drill nine, where- 
bv descent of the drill is halted until 
the pressure on the bit has de- 
creased to within its normal rance. 
ard further, the rate of feed of the 
drill is continuous during normal 
pressure on the bit and is indenen- 
dent of the torque on or exerted by 
the drill pipe.” 
Although men have recognized the 
advantages of some means of control- 
ling the rate of feed of the drill pine. 
it was not until the last few years that 
these devices have been in demand. 
The hydraulic feed control for which 
Hild and Brantly each hold certain 
patents is not in itself a complicated 
device. Briefly, it overates by using 
the toraue, or turning effort, on the 
drum shaft which results from the 
drilling line tension as a source of 
power to drive a multiple cvlinder 


pump through a geared speed multi- 
plier. With this arrangement, even 
though the rate of drilling is exceed- 
ingly slow, the pump speed is suffici- 
ently high to give satisfactory rates of 
fluid discharge. By controlling the 
discharge from the pump the rate at 
which the drill pipe can feed is con- 
trolled. Two types of regulators are 
available for governing the feed-off. 

1. A manifold made up of a series 
of needle valves located at the driller’: 
position. These valves vary in size so 
that the driller can manually allow «a 
large volume or a very minute amount 
of fluid to pass through the manifold. 
This method of control gives a con- 
stant rate of feed, which means that 
the driller must check his weight in- 
dicator from time to time to see that 
he is carrving the correct amount of 
weight on his bit. 

2. The automatic control is de- 
signed to carry a_ predetermined 
weight on the bit no matter what tvve 
of formations are encountered. The 
automatic control is operated from 
weight indicator dianhragm located 
on the deadline in the same manner 
as the one used for a weight indicator. 
The fluid pressure built up by the 
diaphragm is connected to a bourdon 
tube in a regulating valve. As the fluid 
pressure changes due to an increase or 
decrease in the load on the deadline. 
the regulating valve will react to per- 
mit high pressure air or gas (denend- 
ing on which is available on a varticu- 
lar rig) to nass into and actuate a mo- 
tor valve. This motor valve is connect- 
ed in the circulation system of the feed 
control pump and, therefore, regu- 
lates the amount of fluid that can be 
pumped, which in turn regulates the 
feed-off of the drum. Many operators 
who have automatic feed controls tell 
of phenomenal results, both in the 
saving of time and the reduction of 
the number of bits. It is certainly log- 
ical to assume that the uninterrupted 
and untiring automatic control will 
give a better performance than a 
driller can possibly do by feeding 
with a standard brake while attend- 
ing to his many other duties around a 
rig. Where a very accurate weight 
control is required, such as in coring 
with diamond core barrels, the auto- 
matic drilling control is a necessity. 

The modern rotary rig has come a 
long way since the early days of 
Spindletop, however, if there is an 
anniversary celebration after another 
50 years of progress and the modern 
rig of the day is set up beside our 
now modern rig, those that will at- 
tend will no doubt find our air-operat- 
ed torque converter rigs of today just 
as obsolete as we find the rig Captain 
Lucas used to drill the well that was 
heard round the world. wee 
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LUFKIN FOUNDRY & MACHINE COMPANY 


LUFKIN, TEXAS 


Branch sales and service Houston, Dallas, New York, Tulsa, Los Angeles, Seminole, Oklahoma City, 
Corpus Christi, Odessa, Kilgore, Wichita Falls, Casper, Wyoming; Great Bend, Kansas. 
Lufkin Equipment in CANADA is handled by 


THE LUFKIN MACHINE CO., LTD. 14321 108th Avenue, Edmonton, Alberta, Canada. 
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BETTER — MORE 
CURVES — INFORMATION 














































This Simple Formula Explains 














Lane-Wells Radioactivity Well Logging gives 
because of three 


extremely detailed, reliable curves 
important factors: r 


SUPERIOR EQUIPMENT. Logging instru 
sitive to every significant change 
traversed. These instruments are accurately ¢ 


to give highly repeatable curves. 
MEASUREMENT ACCURACY. Lane-Wells methods and equip- 

ment for depth measurements check consistently with / 
drillpipe and other accepted standards of depth measure. 

In logging cased hole. all the information is related to 

a log of the casing collars to provide a whole series of 

immovable reference points for pin-point accuracy ina 1 


future down-hole work. 


OPERATING EXPERIENCE. In running more than 
logging jobs, Lane _Wells men have become thoroughly 
familiar with the particular problems of most active oil 
fields. They are able to recognize when peculiar local 
conditions cause unusual responses in the curves — often 


a great aid in exact interpretation. 


ments which are sen- 
in the formations 
alibrated 











35,000 well 






Los Angeles + Houston ° Oklahoma City 


G 1 Offices, E rt Offi 
yo se om Soto o. Lane - Wells Canadian Co. in Canada 
Petro -Tech Service Co. in Venezuela 


and Plant « 561 
Los Angeles 58, California 











THE S. M. JONES COMPANY 


Division of Buffalo-Eclipse Corporation 
General Office and Factory: Toledo, Ohio 
Sales Office: Kennedy Building, Tulsa, Okla. 


Export Sales Office: Buffalo International Corp. 
50 Church Street, N. Y. C. 
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There’s no substitute for 


Thala whey 


Joe Wyant 


MURPHY DIESEL POWER 
for his own rigs 


AS drilling superintendent for other drillers, Joe 
Wyant of Guyman, Oaklahoma, had a chance 
to learn first hand how Murphy Diesels perform 
on drilling rigs. So it was natural for him to 
select a Murphy Diesel powered rig when he 
recently began contracting with his own equip- 
ment. A second rig added later was also Murphy 
powered. 


If you want real performance on your rig, 
find out more about Murphy Diesel Power . . 
ask Murphy owners for their opinions and write 
for a copy of the booklet “10 Questions to Ask a. 
Diesel Engine Salesman.” 


MURPHY DIESEL COMPANY 
5343 W. Burnham St., Milwaukee 14, Wisconsin 
OIL INDUSTRY FACTORY BRANCH —Sales, Parts and Service: 
113-117 South Elwood Street, Tulsa, Oklahoma 












Murphy Diesel Engines and Power 
Units for drilling and pipe line 
pumping, 90 to 220 H.P. Genera- 
tor Sets 60 to 133 K.W. 


Amarillo, Texas 
Service & Supply 
Dallas, Texas 
Conley-Lott-Nichols Mach. Co. 
Evansville, Indiana 
Pershing Equipment Co. 
Houston, Texas 
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Or See Your Nearest Dealer 


Houston Engine & Pump Co., Inc. 





Great Bend, Kansas Odessa, Texas 
Manufacturers Distributing Co. Electric Service & Supply Co. 
Los Angeles, Calif. San Antonio, Texas 
Engine Sales & Service J. E. Ingram Equipment Co. 
Edmonton, Alberta, Canada Mt. Vernon, Illinois 


Northern Engine & Equip. Co., Ltd. Ed Meyer Tractor Co. 


Jackson, Michigan 
Utility & Industrial Supply 
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“BETTER BE SAFE THAN SORRY 
Use GUIBERSIN Teale CTeHERS 








Over thirty-two years ago Guiberson started working with 
production men in the field in order to develop and 
perfect tools of the greatest utility and performance. It was 
then that its famous tubing. catcher—Guiberson’s 


original tool—was developed. 


Since that time Guiberson tubing catchers have proved their 
worth to thousands of producers in wells all over the world. 
They have saved well men countless dollars by preventing 


lost tubing, lost operating time and lost production. 


Today, Guiberson is still manufacturing tubing catchers 
—in new and improved form to meet existing well 
conditions. And today, they are still proving to well 
men everywhere the value of Guiberson’s well- 
known slogan “BETTER BE SAFE THAN SORRY!” 


When better tubing catchers are made... 


they'll carry the Big Red “G”! 


uiitlgywee 


1957 Guubedben/ 


GUIBERSON TYPE ‘‘E'' = 

Designed to handle 2” 
strings up to 11,000 feet 

or 214” strings up to 8,000 


feet — automatically stop 
tubing with a drop of less 
than 3 inches if string 
breaks. 









Copyright 1951, The Guiberson Corp. 
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For Tough Oil Well Pumping Service 
DIAMOND CHAIN RUGGEDNESS 
Adds Dependability 


@ In tough continuous pumping service, Diamond Roller 
Chain driven rigs provide dependable year ’round performance. 


Uniformly strong Diamond Chains well withstand the varia- 
tions in loading while their inherent elasticity helps reduce the 
intensity of shock loading on other parts of the installation. 
Diamond drives create no end thrusts or separating forces. 


Long records made on wells all over the world—have proved 
the reliability and economy of Diamond Roller Chains. 
DIAMOND CHAIN COMPANY, Inc., Dept. 441, 402 


Kentucky Avenue, Indianapolis 7, Ind. Tulsa Office: 2238 
Terwilleger Blvd. 





Offices and Distributors in all principal cities. 


Speed Reducer for pumping, 


Refer to the classified section of your local 
—multiple Diamond Roller Chain. ‘telephone directory under the heading CHAINS or CHAINS-ROLLER 


Typical scratch-gauge record, “controlled starting” test. 
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PORTABLE ELECTRIC WELL LOGGING 
UNIT FOR SHALLOW HOLES 


available exclusively from 


SCHLUMBERGER 


Schlumberger now offers the TECTO-LOGGER to the 
oil industry in order to expand the scope of specialized 
electrical logging services available. 

The TECTO-LOGGER is compact, rugged and highly 
portable. It is especially designed for use (1) in areas not 
accessible to regular correlation units; (2) as a cheap 
dependable service for logging shot holes and extremely 
shallow core holes where the cost of a larger unit is 
prohibitive. 

Units have been in actual field operation for eight 
months, and have proved to be entirely dependable. They 
Gre simple in design and do not require an experienced 
operator. 

TECTO-LOGGERS are now available on a lease basis. 
For further information either call your Schlumberger field 
engineer or address your inquiry to our Houston head- 


quarters. 





VANDER ID DY N 
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SCHLUMBERGER WELL SURVEYING CORP. 
HOUSTON, TEXAS 





AELSON 


AXELSON FIRST CHOICE FOR 


PETROLEUM PUMPING EQUIPMENT 


Axelson Sucker exer ts deliver 


unquestioned reliability and 


assured performance under all 


well conditicns 


ASK AN AXELSON EXPERT 


aang 
THERE IS NO 5 
ECONOMICAL 
SUBSTITUTE 
FOR QUALITY 


z 


AXELSON MANUFACTURING CO PLANTS — Los 
Angeles 58; St. | 6 * OFFICES — New York City 7; 
T ; Bue A Wgeretall : aracas, Venezuela * 
DISTRIBUTORS Jone L Supply Co Great 
Northern Tool & Supply ndustrial Agencies, Ltd 
; Waldrip & 
Venezuela; Domin 


San Fernando, Trinidad Ww ndustr 


y, Canada; South 
1 592, Lima, Peru 
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A double packed Stuffing 
Box for use under most 
adverse pumping and 
flowing conditions (be- 
low). Be sure to order 
Type A-123-SBDP. 


SOLD AT ALL 


California Representative: 
tL. T. (Ted) WALTIMIRE 
Phone 4-4169—P. O. Box 1612 
Bakersfield, Califernia 


All Hercules Duplex Polished 
Rod Stuffing Boxes are Cone 
Packed for longest possible life 
and greatest economy. IIlustra- 
ted (left) is Regular Type. 
Write for Bulletin 120-SB. 


The Tee-Base Type Combina- 
tion Stuffing Box and Tee (di- 
rectly below) have been proven 
by years of service and savings 
to producers. Write for Bulle- 
tin 121-SBT. 


For greater savings, replace 
old style Upper Glands with 
the New Hercules Lubricating 
Upper Gland, as shown on Stuf- 
fing Boxes illustrated. 


SUPPLY STORES 


Export Representative: 

OIL FIELD EQUIPMENT CO., INC. 
T. E. WARD, President 

30 Church St., New York 17, N. Y. 
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HARDEST WORKTIHG 
HEADIN THE FIELD 





~The Larkin Forged Steel Tub- 





ing Head does the job from completion to depletion of the 


well. It is readily adaptable from flowing to gas-lift to 





ii Fi Lb ie pumping service with only minor exchange of parts. No 
int other tubing head offers such all ‘round utility for such a 
low price. No other tubing head offers so many other fea- 


tures for successful, economical operation. 





Ororged Steel Obiowout Preventer and 
Construction Oil Saver While Running 
or Pulling Tubing 


@eoprene Stripper 
OBeEcsy Conversion from 


Flowing to P i 
@ru Opening for Tools or Gen Life o Pumping or 
Packers 


Ovow Initial Cost—Mini- 
Complete Interchange- mum Upkeep 


ability of Parts 
Ow orldwide User's 
©4500 Pound Test Approval 


’ 


Buy Larkin Forged Steel Tubing Heads ”... Through Your 


Supply Store.” 





ail 


- aii j 








LARKIN 


_—. 





wth rough Your Supply Store 
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Continuous Electronic Recording of the 
Water Content of Oil Field Emulsions‘ 


Measurement of electrical properties of emulsions provides 
operators with a chart showing fluctuations in oil content. 


lr us generally agreed that the ori- 
gin of petroleum is to be found in the 
bacterial modification of organic ma- 
terial deposited in marine sediments, 
notably silts.'-* Furthermore, despite 
isolated discoveries of petroleum in 
strata deposited under subaereal con- 
ditions, the necessity for the exist- 
ence of source sediments of marine 
origin either contiguous to. the reser- 
voir strata or within the range of mi- 
gratory waters has been clearly dem- 
onstrated.* The weight of evidence 
indicates that the circulation of vast 
volumes of connate water necessarily 
accompanies petroleum accumula- 


Delivered at the Conference of the Instru- 
ment Society of America, September 18-22, 
1950, Memorial Auditorium, Buffalo, New York. 

*Oil Well Water Locating Company, Long 
Beach, California. 

1. “The Science of Petroleum,” A. E. Dunstan, 

Oxford University Press, London. 

2. “American Association of Petroleum Geolo- 

gists,” Volume 380, pp 645. 

3. ‘Flow of Homogeneous Fluids through 

Porous. Media,’’ M. Muskat, McGraw-Hill 

Book Company. 
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tion. Clays and silts, in compacting 
under the weight of their sedimentary 
over-burden to form shales, are 
known to reduce their pore volume by 
several times, resulting in the expul- 
sion of similar volumes of fluid which 
must, of course, migrate. Siliceous 
and calcareous cementing material is 
precipitated within sand strata in 
amounts far greater than the quantity 
of solids that could possibly be held 
in solution by quiescent water in the 
pore volume. We are forced to the 
conclusion that the occurrence and 
migration of subterranean water 
plays a vital role in the origin and 
accumulation of petroleum. 

This inescapable alliance is indeed 
unfortunate, for water represents the 
greatest single problem the oil pro- 
ducer must face. Although water is 
practically insoluble in oil, it is well 
known that crude is produced from 
wells with a high water content. This 
water is frequently emulsified and is 
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a source of great technical difficulty. 
Production casts are increased, the 
marketability of the oil is adversely) 
affected, and corrosion problems are 
intensified. Furthermore, the appear- 
ance of water in the well frequent) 
results in a decrease of net oil produc- 
tion, due to a combination of in- 
creased hydrostatic pressure within 
the well and lowered relative perme. 
ability to oil of the producing forma- 
tion as a result of preferential wetting 
of the'sand grains by water. The mag- 
nitude of the problem becomes ap- 
parent when it is realized that over 
30 per cent of the crude produced in 
the United States contains emulsified 
water in appreciable quantities. 
Thus the determination of the 


water content of an oil field fluid is 
seen to be a matter of paramount im- 
portance, and, to be sure, routine lab- 
oratory measurements have been con- 
ducted since the industry was in its 
infancy. Present day technique con- 


STAY 


\\ 


N 


a wt MW Sil wn 
vs SENNA AARAL ANU AMAA ! 
cere eeang al t 
Hi iy |i) 
HN i H ] 


THE PETROLEUM ENGINEER, April, 195" 








lt Pays to Use ALLOY STEELS! 


In critical times, there’s no time for ‘““down-time.” 
Machinery and tools must be able to stand the gaff 
of “round-the-clock” operation—or production of 
oil will fail to keep pace with national needs. 


Now, more than ever before, vital parts of drill- 
ing equipment need the stamina of alloy steels. 


Republic Alloy Steels are tougher and stronger 
than carbon steels. Uniform response to heat- 
treatment gives these rugged steels hard, wear- 
resisting surfaces around tough, fatigue-resisting 
cores. They offer high resistance to temperature 
extremes, corrosion, severe strain, shock and 
reversal of stress—all-around ability to stand up 
in deep drilling operations. 


Yes, when machinery can’t rest, alloy steels are 
best. They’ll lessen the danger of costly break- 
downs, and lengthen the time between parts 
replacement. 


Republic—world’s largest producer of alloy and 
stainless steels—offers its 3-Dimension Metal- . 
lurgical Service to help you determine where 
these versatile steels can do a better job on your 
operation. Write, phone or wire today. 


REPUBLIC STEEL CORPORATION 
Alloy Steel Division + Massillon, Ohio 


GENERAL OFFICES e CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, N.Y. 


Other Republic Products include Casing—Tubing—Line Pipe—Upson Studs, Bolts, Nuts and Rivets—Electrunite Boiler Tubes 
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The complete line of PELTON Long 
Stroke Hydraulic Pumping Jacks now 
ranges from 10 to 30 ft. surface 
strokes and from 20,000 fo 40,000 
Ib. polished rod load ratings. For 
complete details, request PELTON’S 
1951 Catalog. 
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hydraulic pumping jack 





With a 10 ft. surface stroke and a 20,000 Ib. polished rod load 
rating, this new small PELTON Series “D” Hydraulic Pumping Jack 
enables an operator to benefit from all the advantages of Long Stroke 
Hydraulic Pumping at a cost competitive with conventional units. of 
much shorter stroke. 

The new 10 ft. “D” Jack retains all of PELTON’S exclusive features 
including friple screw positive displacement pump and full hydraulic 
reversing controls. 

PELTON’S constant velocity stroke together with fewer and softer 
rod reversals guarantee longer life for sucker rods and bottom-hole 
equipment. Field records show oil production has been doubled and 
rod breakage reduced well over 50%. 

For simplicity and ease of operation — for high production at low 
cost— and for the most modern pumping method in the field today, 
insist on Long Stroke Hydraulic Pumping Jacks as built by PELTON — 
engineers in Hydraulics for 70 years. 


hydraulic pumping jack 


PELTON 22% 


E Send for Catalog District Offices 


San Francisco 


The Pelton Water Wheel Co. Dallas 


2447 East 54th Street, Los Angeles 58, Calif. ~ a 


Philadelphia 
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PERCENT WATER 


FIG. 3 


sists of the withdrawal of* small 
samples, at periodic intervals, and the 
determination of the water content of 
these samples by physical means such 
as distillation or centrifuging, or, in 
rare cases, by chemical means such 
as Karl Fischer tests or dioxane ex- 
traction. Fluid inhomogeneity ad- 
versely affects the accuracy of samp- 
ling, for the sample rarely represents 
more than the minutest fraction of the 
flow. In addition, the practice is sub- 
ject to human error—‘“the accuracy 
of sampling is inversely proportional 
to the state of fatigue of the gauger”’ 
—and it further suffers in validity as 
a result of the time inconsistency of 
well production. If the “cut” is rela- 
tively constant with time as illustrated 
in Fig. 1, physical sampling yields 
valid results, but the condition depict- 
ed in Fig. 2 is often encountered; the 
validity of any single sample through- 
out the 24 hour period covered by this 
chart is questionable, to say the least! 

Furthermore, it is advantageous in 
certain operations in the dehydration 
plant or the refinery to have a know- 
ledge of the water content of the 
stream at all times; if the “cut” is 
changing rapidly, a prohibitive num- 
ber of physical samples would be re- 
quired. Obviously, a fully automatic 
instrument capable of providing a 
continuous record of the variation in 
water content is needed; equipment 
of this sort will be described in this 
paper. 

The physical basis of the measure- 
thent made by this equipment resides 
in the determination of an electrical 
characteristic’ of the emulsion known 
as the dielectric constant, which, due 
to the polar nature of the water mole- 
cule and the resulting high dielectric 
constant of water, is a sensitive indi- 
cator of water current. 


THE PETROLEUM ENGINEER, April, 1951 



























































Water may be carried mechanical- 
ly in oil in either or both of two 
forms: (1) as microscopic droplets 
remaining in suspension primarily 
due to the viscosity of the crude, and 
(2) as a true emulsion, in which 
droplets of water of miscroscopic size 
are prevented from aggregating 
through the formation of protective 
membranes at the oil-water interface. 
In actual practice both of these con- 
ditions are encountered, often simul- 
taneously. Furthermore, when the 
water content is extremely high, the 
fluid aggregate consists of globules 
of oil supported in the water stream. 

Before continuing a discussion of 
the equipment itself it would, per- 
haps, be well to review briefly some 
of the more important physical char- 
acteristics of emulsions and emulsion 
formation. A true emulsion is a sys- 
tem consisting of two liquid phases, 
one of which is dispersed as globules 
within the other. The two liquids must 
be immiscible, or nearly so; e.g., the 
true solubility of water in oil is of 
the order of 0.05 per cent and the true 
solubility of oil in water is practically 
nil. The liquid broken up into glo- 
bules is known as the dispersed, or in- 
ternal, phase; while the component 
surrounding the globules is termed 
the continuous, or external, phase. 
Two families of emulsions are theor- 
etically possible, depending upon 
whether the water is dispersed in the 
oil, or vice-versa. In all emulsions 
with the exception of the very dilute 
oil-in-water type, the oil hydrosols, 
the presence of a third substance, the 
emulsifying agent, is necessary to add 
stability to the system. Asphaltic ma- 
terial, argillaceous material in colloi- 
dal suspension with the oil, or both, 
serve as emulsifying agents in most 
oil-field emulsions, Agitation, or other 






FIG. 4 


physical disturbance resulting in the 
dispersal of one phase throughout the 
other in the presence of the emulsi- 
fying agent, promotes emulsion for- 
mation. Widely accepted theory at 
present postulates an absorbed film, 
an interfacial membrane, surround- 
ing the dispersed globules of the in- 
ternal phase, thus preventing their co- 
alescence and resulting aggregation 
under the influence of gravitational 
differentiation. 

It has been quite definitely estab- 
lished that oil-field emulsions are 
formed in the production equipment 
of the well, although a remote pos- 
sibility of emulsification occurring 
upon the emergence of production 
fluids from the sand face into the well 
bore may exist in some cases. The vast 
majority of oil-field emulsions are of 
the water-in-oil type. Size-frequency 
analysis shows that the dispersion of 
the globules of water may vary 
throughout a wide range, both in any- 
one sample and from one well to an- 
other. In some extremely “tight” em- 
ulsions the globules are from 1 to 5 
microns in diameter; coarse emul- 
sions have been encountered in which 
the globule diameter ranged from 25 
to 200 microns. The water, in prac- 
tically all cases, carries dissolved 
salts, mainly NaCl, in concentrations 
ranging from a few hundred grains 
per gallon to saturation. 

Extensive laboratory experiments 
have been conducted on both synthe- 
sized emulsions and field samples to 
determine the effects of water contam- 
ination on various electrical proper- 
ties of the emulsions, namely, the di- 
electric constant, the loss tangent, and 
the conductivity. The conductivity is 
dependent upon the type of emulsion, 
i.e., whether water is the internal or 
the external phase, and consequently 
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is of little value as a quantitative in- 
dex of water content. The loss tangent 
is a measure of the angle by which 
the current through a dielectric fails 
to lead the voltage 90 degree; it is 
thus a function of the power loss in 
the dielectric and is an exceedingly 
important electrical characteristic of 
any dielectric. One may define the 
dielectric constant as a measure of the 
work required to orient the mole- 
cules. under the influence of an ex- 
ternal electric field, against their ran- 
dom thermal agitation. 

Water exhibits an anomalously 
high dielectric constant. a value of 
78 compared to 2.2-2.4 for petro- 
leum; to aid in a more complete un- 
derstanding of the source of this high 
value, it is helpful to introduce the 
concept of a polar molecule. A polar 
molecule lacks electrical symmetry: 
its centers of positive and negative 
charge are separated by a fine dis- 
tance, and consequently it is difficult 
to orient and will oscillate rotation- 
ally when placed in an alternating 
field, thus dissipating energy..On the 
other hand, a non-polar molecule, one 
possessing physical and_ electrical 
symmetry, is capable of being orient- 
ed by an external field with much 
greater ease, and, theoretically, ex- 
hibits no power loss when placed in 
an alternating field. The net result 
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is a tremendous contrast in dielectric 
constant and loss tangent between the 
highly polar water molecule and the 
non-polar petroleum, thus imparting 
great sensitivity to water determina- 
tion methods based on a measure- 
ment of these two dielectric proper- 
ties. Both loss tangent and dielectric 
constant as a function of water con- 
tent are plotted in Fig. 3; the test 
frequency employed was 10 mega- 
cycles per second, the oil employed 
was highly refined and had a meas- 
ured dielectric constant of 2.25 and 
no measurable power loss, the water 
had a salinity of approximately 250 
grains per gallon. 

The Enniscope equipment takes ad- 
vantage of these effects by passing the 
fluid to be measured through a capac- 
itor comprising two concentric cylin- 
ders inserted at a suitable point in 
the pipe line and energized by a 
source of high frequency energy. 
The electronic equipment generating 
this energy and the associated meas- 
uring circuits are housed in a rugged, 
weatherproof condulet, connected to 
the recorder through electrical con- 
duit and to the electrode assembly 
through shielded, weatherproof co- 
axial cable. The relation of the vari- 
ous components is illustrated in the 
block diagram, Fig. 4. Radio frequen- 
cy energy is fed to the electrode as- 


’ 


sembly through the coupling net- 
work; changes in the capacitance 
and loss tangent of the test capacitor 
(functions of the water content of the 
emulsion) cause varying voltages to 
appear at the input of the vacuum 
tube voltmeter. Corresponding 
changes in the plate current of the 
voltmeter stage are employed to alter 
the impedance of a specially designed 
saturable reactor which in turn con- 
trols the deflection of a circular 
chart recorder. A resonance type 
voltage regulator is included in the 
equipment; about 25 watts of 115 
volt, 60 cycle alternating current is 
required to operate the entire instru- 
ment. 


Through a proper choice of operat- 
ing frequency, electrode geometry. 
and circuit constants, reasonable line- 
arity may be obtained. A typical ac- 
curacy plot, obtained by plotting 
chart reading vs. centrifuged water 
content for a large number of 
samples, is shown in Fig. 5. This plot 
is interesting in several respects. 
Some points deviate grossly from the 
faired curve, which is substantially 
linear; in the author’s opinion, these 
points represent contaminated 
samples. The trend is too obvious 
and the weight of laboratory and field 
experimental evidence is too great to 
permit one to attribute the gross dis- 
crepancies to the electronic equip- 
ment. Smaller discrepancies between 
chart reading and physical water con- 
tent may be attributed to several fac- 
tors. First, considering industry-wide 
sampling technique in general, one 
will admit that the actual water con- 
tent of a sample is rarely known with 
greater precision than 0.2 per cent; 
as a matter of fact, ASTM standards 
permit a margin of 0.4 per cent be- 
tween two results from any one 
sample. Second, the accuracy of the 
present Enniscope equipment in the 
0-10 per cent range, for example, is 
limited to approximately plus or 
minus 0.3 per cent, due primarily to 
the effect of globule size and distribu- 
tion, fluid temperature, and suspend- 
ed (not dissolved) solids. Suspended 
solids cause a slight increase in the 
Enniscope indication, but this condi- 
tion is difficult to evaluate in the 
field inasmuch as these solids will dis- 
tort and perhaps even invalidate a 
water content determination by cen- 
trifuge — of course, distillation will 
provide a true determination of water 
content in this case. 


As one might expect, the indica- 
tions are substantially’ independent 
of salinity as long as the hydrocarbon 
forms the continuous phase of the 
emulsion. The salinity of the water 
must be considered, however, when 
oil-in-water emulsions are being 
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Look at this “/1Uce 
cut the quartzite! 














Yeah! And D&S is giving 
the usual full recovery and 
saving the operator money 

on this job! 


Those little gremlins down in the hole have a 
great time when Truco diamond bits and D&S 
core barrels are working. No formation slows 
up this team that consistently comes up with 
100 percent core recovery. For convincing 
proof that diamonds will save you days and 
dollars in coring and drilling, call the nearest 
office shown below. 


WORLD-WIDE SERVICE 


Onrdlling & Service 


OFFICE PHONE: Riverside 6811 
NIGHT NUMBERS: TRemont 5559, LAkeside 9375, Dixon 4176 


Tyler, Texas ....... 2-2742 -Hobbs,N.M........ 822M 
Other Odessa, Texas ...... 6774 Norman, Okla. ...... 4360 
Offices — Abilene, Texas-....2-2790 Shreveport, ba. ....5-5474 
Services Victoria, Texas ...... 3264 Casper, Wyo. ....... 3739 
ee 7801 
Diamond Drilling Co., 2759 E. Willow St., Long Beach, 
Distri- Calif. Telephone: Long Beach 40-7949 
bufors Allied Services, Inc., Mt. Pleasant, Michigan 


Telephone: 29-861 


D. T. O’Connor, 500 Fifth Avenue, New York, N. Y. 
Foreign Petroleum Industry Consultants, C. A., Caracas, Venez. 
Denton-Spencer Co., Ltd., Calgary, Alberta, Canada 
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SUPERVISED 
SERVICE 


Preferred power for portable pumps and a wide range of other equipment for 
the construction industry — the world’s most widely used single- 
cylinder gasoline engines on machines and tools for industry, 
construction, railroads, oil fields, etc., and on appliances 
and equipment for farm and home. 





@...: are more Briggs & Stratton 4-cycle, 
air-cooled, single-cylinder engines in service than 
all other makes in their field combined. 
Briggs & Stratton Corporation, 
Milwaukee 1, Wis., U.S.A. 


In the automotive field Briggs & Stratton is the recognized leader - 


and world’s largest producer of locks, keys and related equipment. 
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measured. At 75 per cent water, for 
example, with oil the internal phase, 
the instrument will read approximate- 
ly 8 per cent higher if the water has 
a salinity of 1500 grains per gallon 
than if 50 grains per gallon water is 
employed. 

All the radio frequency circuits are 
temperature compensated, and the 
indications have been demonstrated 
to be independent of ambient temper- 
ature excursions of from 25 to 115 F. 
Increase in fluid temperature results 
in a slight decrease in instrument 
reading, insufficient to warrant com- 
pensation unless extreme precision is 
required. 

The four starred samples in the 2-4 
per cent region of Fig. 6 illustrate 
an interesting point, perhaps the 
most serious limitation of the instru- 
ment. These samples represent read- 
ings made on a crude that was heav- 
ily diluted with a gas oil containing 
a high percentage of aromatic hydro- 
carbons. This was done to reduce the 
viscosity of the crude for ease of 
pumping and handling. The contam- 
ination of the crude by the gas oil 
containing a high percentage of polar 
molecules resulted in erroneous chart 
readings, for the instrument respond- 
ed to the presence of these aromatic 
hydrocarbons as well as to water, al- 
though to a lesser degree, of course. 
Compared to a sample of the crude 
oil, the gas oil in question exhibited 
a dielectric constant equivalent to a 
3 per cent water content, although it 
actually contained only a trate of 
water. Consequently, it is important 
that the instrument be calibrated with 
the type of crude with which it is in- 
tended to be used, and the possibility 
of contamination of the fluid by polar 
hydrocarbons be considered. 

This equipment has been proved 
in actual field practice over a period 
of three years. Literally thousands of 
spot checks for accuracy have been 
made and hundreds of emulsions 
studied in the laboratory. Mainten- 
ance has consisted largely of tube 
replacement at six-month intervals. 
Properly calibrated, the instrument 
provides a continuous record of “cut” 
that approaches the accuracy provid- 
ed by careful physical sampling tech- 
nique, with the prime advantage that 
human errors in sampling and _ lab- 
oratory technique are virtually elim- 
inated and a complete chronological 
record of water content variations is 
available rather than the results of 
spot samples taken at intervals. * * 





Turn to Page E-39 for the 
department you should see 
—New Machinery and 
Supplies 
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» | Web Wilson Connectors and Connector Hooks 
s 

: . contain an “oil-bath” in which the plunger and bearing operate. OTHER IMPORTANT ADVANTAGES: Bearings and Spring 
work in an almost constant oil bath. * The new Ball 
¥ This oil. cushion not only insures perfect lubrication of the bearing, re 

it Bearing Cap assures positive, free swivel action. 
9 

| but also provides controlled hydraulic action of the spring,—an * Load-Carrying Ears are now on the Hook Member 
- exclusive feature which eliminates bouncing the pin-end thread on of the Connector-tteok (instond of the Body) thes in- 
t creasing head room between the bottom of the hook 
_ the box end of tool joints when breaking out, and avoids battering and the elevator. k No “Load-carrying” threads— 
1 the threads and sealing shoulders of tool joints. * The oil cushion Anti-Friction Roller Bearings—8-Point Locking Mechan- 
$ f oO a or , dth tire drill ism. * Top Bail fits all standard traveling blocks; and 
f eature minimizes shock on hoisting equipment an e entire arill- the shank: (wth epper hall removed) chanede Giedly 


ing string, and makes the tool ideal for jarring or fishing. ‘ to traveling blocks. 


WILSO 


14905 SOUTH SAN PEDRO STREET, (BOX 96) LOS ANGELES 2, CALIFORNIA 








7.0. ALLEN" 
G. F. ABENDROTH* 


Devetopments of recent years have 
pointed more and more toward the sig- 
nificance of well completion practices 
in the efficient and economical exploi- 
tation of petroleum reserves to obtain 
high recovery. Of outstanding impor- 
tance in affecting the general trend of 
completion practices are: (a) An in- 


creased understanding of reservoirs. 


and their producing mechanisms, (b) 
the need for thorough depletion 
of reservoirs in keeping with good 
conservation practices, (c) trends to- 
ward operations of the unitized type, 
(d) the higher costs of developing 
and producing oil and gas reserves, 
and (e) the over-all demand for and 
regulation of production. 


If the term “completion” is consid- 
ered to encompass all operations after 
the top of the productive zone is pene- 
trated, it is estimated that the average 
completion cost is about 20 per cent 
of total well cost. With the indusry 
spending over a billion dollars a year 
to drill and complete wells, it is ap- 
parent that several hundred million 
dollars are spent annually on well 
completions. A substantial proportion 
of today’s increase over prewar costs 
results from expenditures made for 
formation evaluation services and oth- 
er completion items, particularly in 
the development of multireservoir and 
multizone reserves. A part of this in- 
crease is a reflection of the tendency 
to pyramid similar information serv- 
ices and testing procedures in an in- 
tensified effort to locate and define 
commercially productive reservoirs. 

Further costs, ranging from 15 to 
25 per cent of the lease and well ex- 
pense, may be incurred during deple- 
tion of a reserve for subsurface recon- 
ditioning work, including mechanical 
repairs and workovers. 

Many well completion programs are 
now being planned in the light of im- 
proved knowledge of reservoir per- 
formance and present-day producing 
requirements, the emphasis being 
placed upon satisfactory reservoir 
drainage and sufficient well capacity 
with a minimum number of recom- 





tPresented during the 80th Annual Meeting 
of the American .Petroleum Institute in Los 
Angeles, California, November 14, 1950. 

*Petroleum engineering division, Humble Oil 
and Refining Company, Houston, Texas. 
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pletions per well. The realization of 
these aims is one of degree and re- 
quires proper coordination of infor- 
mational services, completion tech- 
niques, and reservoir information, and 
further attention to development work 
in completion practices. 


Reservoir Aspects of Well 
Completions 


Experience has proved that opti- 
mum recovery can result from con- 
trolling the operation and behavior of 
a reservoir during its producing life. 
To exercise such control, it is neces- 
sary to initiate well-considered com- 
pletion practices as dictated by ex- 
perience and reservoir studies. The 
selection and location of completion 
intervals in the various wells is of pri- 
mary importance in preventing loss 
of recoverable reserves. While the first 
few wells are being drilled, a reser- 
voir evaluation program is formulated 
that will provide adequate informa- 
tion for well completion planning. 
Included in this information are the 
limits, characteristics, and content of 
each reservoir and other useful data 
such as reservoir pressures and tem- 
peratures, productivity factors, and 
subsurface fluid properties. Study and 
evaluation of these data, together with 
a study of area geology and a com- 
parison of the pressure and produc- 
tion history of the early wells with 
those of older fields in the area that 
produce from the same horizon, will 
permit the making of a reasonably ac- 
curate estimate of the type of reser- 
voir producing mechanism. 

After determining the type of reser- 
voir producing mechanism and the 
character of the producing formation, 
completion intervals are located to 
take advantage of available reservoir 
energy and to obtain high recovery. 
Where possible, the completion inter- 
vals for various wells may be selected 
to permit simultaneous depletion of 
the various members of the reservoir. 
In water and gas-cap drive reservoirs, 
the operator’s principal control over 
water and gas production is that of 
selecting the proper completion inter- 
val for the individual wells, both on 
the initial completion and the recom- 
pletions necessitated by gas-cap ex- 
pansion or water invasion. Careful 
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planning is necessary to provide a 
completion program that avoids trap- 
ping or isolation of oil and unneces- 
sary recompletions. 

Completion intervals are limited in 
multizone reservoirs having interbed- 
ded barriers to vertical -permeability 
so as to provide control of drainage 
and secure maximum recovery, but 
are adequate at anticipated producing 
rates to prevent excessive pressure 
drawdown around the well bore and 
attendant coning and fingering of gas 
or water. Where undesirable quanti- 
ties of gas or water are produced be- 
cause of poor completion practices 
or thin zone conditions, it is frequent- 
ly necessary to limit the reservoir 
production rate to that required for 
efficient performance of the individ- 
ual wells. Thus, the rate of return of 
an operator’s investment in the devel- 
opment of a field can be critically af. 
fected by reservoir condition and com- 
pletion practices. 


Well Completion Techniques 


During the past few years, a num- 
ber of notable developments have oc- 
curred in completion techniques. The 
following summary reviews some of 
the chief developments in the major 
phases of well completion, but does 
not attempt to list all of the many fine 
developments. 


Cementing. Deeper drilling, with 
its increasing pressure and tempera- 
ture conditions, has necessitated the 
development of oil well cements that 
are tailored to perform satisfactorily 
at the greater depths. These cements 
have generally shown greater ultimate 
strength, which is of questionable 
value in oil wells and increases the 
vun perforating problem. Use of cas- 
ing scratchers and centralizers to im- 
prove the bond between cement and 
formation has reduced the percentage 
of primary cement job failures and 
has correspondingly raised the re- 
quirements on gun perforator pene- 
trating ability. Surface tests of gun 
perforators have shown that as the 
cement strength is increased, the depth 
of perforator penetration is reduced 
and the extent of cement cracking is 
increased, 

It has been suggested that wells be 
perforated after only partial setting 
of cement in order to reduce cracking 
and to increase perforator penetra- 
tion’. As the rate of strength develop- 
ment varies with the type of cement, 
the slurry composition, the elapsed set- 
ting time, and the bottomhole condi- 
tions, it has been difficult to establish 
field procedures that would account 
for all the variables and result in per- 
forating each well at the correct time. 


‘The proposal to perforate at the time 


of optimum cement strength also gave 
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Gao egal! 


ere’s all you do to make a quick posi- 

tive casing repair with the Baash-Ross 
Casing Bowl. First, cut the casing below the defective 
area (Baash-Ross makes a cutting tool that is ideal 
for this job!) and remove the upper portion of the 
string from the well. Discard the defective portion of 
the string, replace with good casing and attach a 
Packing Casing Bowl to the bottom of this replace- 
ment string. After the repaired casing string is run 
back into the well, it is lowered until the top of the 
casing standing in the hole passes completely into 
the Casing Bowl and seats against the shoulder in 
the upper portion of the Bowl. 


q * PRESSURE-TIGHT PACKING UNIT CANNOT EXTRUDE 





Fr 208s wor REDUCE 1.0. OF CASING STRING 


* DOES NOT DISTURB CASING CEMENT JOB 


PACKING CASING BOWL 


RR .wairing damaged or split casing strings is an easy, foolproof operation 
when you use this field-proven tool that has long been a dependable standby | 
among leading operators throughout the world. It’s the Baash-Ross Packing Casing 


Bowl—and it offers a number of important advantages on modern casing repair jobs... 
Ltit 


FOOLPROOF 
PACKING ELEMENT 

Note in the cutaway 
view of the Packing Casing 
Bowl how the upper and 
lower steel rings that retain 
the lead packing elements 
have a compressible joint 
like a piston ring. This per- 
mits them to close around the pipe along with the 
lead as it expands, thus preventing the lead from 
extruding out of the packing area. Result—a tight 
leakproof pack-off between the old and new casing 
sections, without reed for cementing or other com- 
plicated sealing operations! 


FULL INSIDE DIAMETER 

Another important advantage is that the minimum 
inside diameter of the Baash-Ross Casing Bowl is 
equal to that of the Casing to which it is attached. 
Any tools, liners or other equipment that will pass 
through the casing string will also pass through the 
Casing Bowl without hanging up! 


CEMENT JOB iS UNAFFECTED 

Since the Packing Casing Bowl attaches to the 
top of the casing standing in the hole, the cement 
shut-off around the shoe is not disturbed. This, 
coupled with the tight leakproof joint effected be- 
tween the Casing Bowl and the casing in the hole, 
assures the repaired string being just as watertight as 
the original casing job. 


























0 TYPES— FULL RANGE OF sizes 
Then the string is simply raised cvailable in two type Casing Bowls are 
a short distance to set the slips and ex- on ‘gel = gripping the. ody ok 
pand the lead packing to a permanent, - casing ne an ~ oe strings 
pressure-tight fit against the casing in is dese? : eat extra gripping Saeutte 
the well... the casing suspended at the types the ‘sedan pr strings. In both 
surface in the usual manner to retain ~ pie e ent Is essentially 
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the tension ... and the job’s done! 
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NO DRIPS...NO RUNS 
NO ERRORS 







































You just can’t go wrong 

with the Victaulic System for 
efficient, dependable piping 
construction. Even on the toughest 
piping jobs, VICTAULIC Couplings, 
Victaulic Full-Flow Elbows, Tees and 
other Fittings make joining those 
pipe ends, quick, easy, and economical. 





You save every way when you 

JOIN UP with “Vic”— a simple two-bolt 
design gives quick, easy hook-ups, 

a speed or T-wrench is the only tool 
needed for connections... AND 
Victaulic joints prevent wasteful drips, 
costly blow-offs and pull-outs... 

stay positive-locked, buttoned-up 

tight even under extreme pressure, 
vacuum or strain conditions. 


| aa\ C ”) 
VICTAULIC 
It’s a cinch to groove pipe ends the 
Victaulic Way ...“Vic-Groover” 


grooves ’em automatically, twice as 
fast as a conventional pipe threader! 


Save time, work, and money! Use the 
COMPLETE Victaulic Line... it’s THE 
EASIEST WAY TO MAKE ENDS MEET. 


JOIN UP WITH “VIC’“— make your 
next piping job ALL VICTAULIC. 
Write today for Victaulic Catalog and 
Engineering Manual No. 44-8G. 


NOTE VIC’S NEW COMBINED MAIN 
OFFICE AND PLANT ADDRESS BELOW— 


Sizes—3/4”’ 
through 60” 


VICTAULIC COMPANY OF AMERICA 
1100 Morris Avenue, Union, N. J. 
Mailing Address: Box 509, Elizabeth, N. J. 
Phone: Elizabeth 2- 3640 
Victaulic Inc., 727 W. 7th St., Los Angeles 14, Calif. 
Victaulic Company of Canada, Ltd., 406 Hopewell Ave., Toronto10 
For Export outside U.S. & Canada: PIPECO Couplings & Fittings, 
Pipe Couplings, Inc., 30 Rockefeller Plaza, New York 20, N.Y. 


27TH VICTAULIC YEAR 


The easiest way to make ends meet 


VIGTAULIC 


PIPE COUPLINGS AND FITTINGS 


Copyright 1951, by Victaulic Co. of America 
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no solution to the problem of perfo- 
rating old wells during workovers 
where the cement had already reached 


its ultimate strength. To meet these . 


problems, new modified cement com- 
positions having low, controlled ulti- 
mate strengths have been developed. 

One type of modified low-strength 
cement is prepared with normal Port- 
land or high, early-strength cement, 
bentonitic clay, a dispersing agent, and 
a high water - to - cement ratio. The 
properties of the set cement are sensi- 
tive to the uniformity of the mix and 
to the relative portions of the various 
components. 

A cement of approximately 200 psi 
ultimate tensile strength can be ob- 
tained by mixing 12 to 15 lb of ben- 
tonitic clay, 0.5 lb of calcium ligno- 
sulfonate and 9 gallons of water with 
a sack of normal Portland cement. 
High early-strength cement may be 
substituted for normal Portland Ce- 
ment if the water content is increased 
from 9 to 10 gal per sack. A compari- 
son of the strength development of this 
modified cement with several brands 
of neat cement is shown in Fig. 1. 


The modified cements have 4 ad- 
vantages, which make them desirable 
for use in oil wells. 


1. Their low ultimate tensile strength 
of about 200 psi allows substan- 
tially greater penetration by per- 
forating guns than is obtained 
when using normal neat cement, 
which has an ultimate tensile 
strength of 500 to 700 psi. 


2.. Their lower tensile strength re- 
sults in localized cracks around the 
shot perforations, as compared 
with long radial cracks of possibly 
as much as 18 in. in hard cements. 

3. It has a greater slurry stability 
than conventional cement mix- 
tures, which reduces the possibil- 
ity of having an uncemented sec- 
tion created by separation of the 
water and cement before the slurry 
has set. 


4. It has a slurry density as low as 
12.5 lb per gallon as compared 
with 13.8 lb per gallon for 4 per 
cent gel cement and 16.0 lb per 
gallon for neat cement. This lower 
density permits the placement of 
longer cement columns without 
exceeding formation breakdown 
pressures. 

Field trials of modified cement by 

one operator have proved it to be sat- 

isfactory for both primary cementing 
jobs and workovers. In 5300-ft wells 
of Coke and Runnels counties, Texas. 
the light modified cement is being used 
in a single stage to obtain a long col- 
umn and protect the oil string casing 
from a corrosive interval in the upper 
formations, thus eliminating the ne- 
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* 24 years 
pWeRtiy. Wen aE 


has meant FAST, STRAIGHT DRILLING 
to operators everywhere 


Since 1928 drillers in all parts of the world have used AQUAGEL, finest of the bentonites, to 
insure trouble-free drilling. The use of AQUAGEL as a mud base, or to condition mud already in 
use, has eliminated mud troubles and overcome drilling problems in tens of thousands of wells. 
Here are some of the reasons why AQUAGEL in the well means faster, more economical drilling: 


1. HIGH YIELD—One ton of AQUAGEL yields 100 barrels of 
15-centipoise drilling mud in fresh water. This high yield 
means a lower cost per barrel of drilling mud. 


2. LOW WATER LOSS — AQUAGEL muds have inherent low 
water losses. Chemical treatment will result in further water 
loss reduction. Where minimum water losses are required 
AQUAGEL muds are the ideal base muds. The colloids in 
AQUAGEL are compatible with all other materials used in 
fresh water drilling mud. 


3. THIN FRIABLE FILTER CAKE—AQUAGEL muds deposit thin 
filter cakes having low permeabilities. These thin filter cakes 
promote freedom of pipe movement and offer minimum re- 
sistance to removal upon completion of the well. 


4. REDUCES ABRASION — AQUAGEL in the mud produces a 
film of slippery gel which lubricates everything it touches. 
Thus sand and cuttings are made less abrasive, liner life is 


extended, drill pipe torque is reduced, and the movement of 
tools is facilitated. 


5. CHECKS MILD CIRCULATION LOSSES—The efficient AQUAGEL 
filter cake deposited on the face of a coarse sand or other 
mildly permeable formation frequently will be all that is 
needed to stop loss of fluid from the hole. 


6. UNEXCELLED SUSPENDING QUALITIES — AQUAGEL is unex- 
celled in preventing settling of weight material, holding 
cuttings in suspension, transporting cuttings out of the hole. 


7. MUD CONDITIONER—AQUAGEL in the mud provides the 
particular type of colloidal material which is essential to the 
maintenance of good mud properties. 


8. UNIFORMITY — Only the finest bentonites qualify for 
AQUAGEL. Baroid maintains the highest standards of product 
quality control in the industry. Operators can rely on AQUA- 
GEL’S consistent performance anywhere in the country. 


500 Baroid distributors have AQUAGEL _ to deliver when you want it! 
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efficient, dependable piping : 
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piping jobs, VICTAULIC Couplings, 
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no solution to the problem of perfo. 
rating old wells during workovers 
where the cement had already reached 
its ultimate strength. To meet these 
problems, new modified cement com- 
positions having low, controlled ulti- 
mate strengths have been developed. 

One type of modified low-strength 
cement is prepared with normal Port. 
land or high, early-strength cement, 
bentonitic clay, a dispersing agent, and 
a high water - to-cement ratio. The 
properties of the set cement are sensi- 
tive to the uniformity of the mix and 
to the relative portions of the various 
components. 

A cement of approximately 200 psi 
ultimate tensile strength can be ob- 
tained by mixing 12 to 15 lb of ben- 
tonitic clay, 0.5 lb of calcium ligno- 
sulfonate and 9 gallons of water with 
a sack of normal Portland cement. 
High early-strength cement may be 
substituted for normal Portland Ce- 
ment if the water content is increased 
from 9 to 10 gal per sack. A compari- 
son of the strength development of this 
modified cement with several brands 
of neat cement is shown in Fig. 1. 


The modified cements have 4 ad- 
vantages, which make them desirable 
for use in oil wells. 


1. Their low ultimate tensile strength 
of about 200 psi allows substan- 
tially greater penetration by per- 
forating guns than is obtained 
when using normal neat cement, 
which has an _ ultimate tensile 
strength of 500 to 700 psi. 


2. Their lower tensile strength re- 
sults in localized cracks around the 
shot perforations, as compared 
with long radial cracks of possibly 
as much as 18 in. in hard cements. 


3. It has a greater slurry stability 
than conventional cement mix- 
tures, which reduces the possibil- 
ity of having an uncemented sec- 
tion created by separation of the 
water and cement before the slurry 
has set. 


4. It has a slurry density as low as 
12.5 lb per gallon as compared 
with 13.8 lb per gallon for 4 per 
cent gel cement and 16.0 lb per 
gallon for neat cement. This lower 
density permits the placement of 
longer cement columns without 
exceeding formation breakdown 
pressures. 


Field trials of modified cement by 
one operator have proved it to be sat- 
isfactory for both primary cementing 
jobs and workovers. In 5300-ft wells 
of Coke and Runnels counties, Texas. 
the light modified cement is being used 
in a single stage to obtain a long col 
umn and protect the oil string casing 
from a corrosive interval in the upper 
formations, thus eliminating the ne- 
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AQUAGEL 


has meant FAST, STRAIGHT DRILLING 
to operators everywhere 





Since 1928 drillers in all parts of the world have used AQUAGEL, finest of the bentonites, to 
insure trouble-free drilling. The use of AQUAGEL as a mud base, or to condition mud already in 
use, has eliminated mud troubles and overcome drilling problems in tens of thousands of wells. 
Here are some of the reasons why AQUAGEL in the well means faster, more economical drilling: 


1. HIGH YIELD—One ton of AQUAGEL yields 100 barrels of 
15-centipoise drilling mud in fresh water. This high yield 
means a lower cost per barrel of drilling mud. 


2. LOW WATER LOSS — AQUAGEL muds have inherent low 
water losses. Chemical treatment will result in further water 
loss reduction. Where minimum water losses are required 
AQUAGEL muds are the ideal base muds. The colloids in 
AQUAGEL are compatible with all other materials used in 
fresh water drilling mud. 


3. THIN FRIABLE FILTER CAKE—AQUAGEL muds deposit thin 
filter cakes having low permeabilities. These thin filter cakes 
promote freedom of pipe movement and offer minimum re- 
sistance to removal upon completion of the well. 


4. REDUCES ABRASION — AQUAGEL in the mud produces a 
film of slippery gel which lubricates everything it touches. 
Thus sand and cuttings are made less abrasive, liner life is 











500 Baroid distributors have AQUAGEL ready to deliver when you want it! 


extended, drill pipe torque is reduced, and the movement of 
tools is facilitated. 


5. CHECKS MILD CIRCULATION LOSSES—The efficient AQUAGEL 
filter cake deposited on the face of a coarse sand or other 
mildly permeable formation frequently will be all that is 
needed to stop loss of fluid from the hole. 


6. UNEXCELLED SUSPENDING QUALITIES — AQUAGEL is unex- 
celled in preventing settling of weight material, holding 
cuttings in suspension, transporting cuttings out of the hole. 


7. MUD CONDITIONER—AQUAGEL in the mud provides the 
particular type of colloidal material which is essential to the 
maintenance of good mud properties. 


8. UNIFORMITY — Only the finest bentonites qualify for 
AQUAGEL. Baroid maintains the highest standards of product 
quality control in the industry. Operators can rely on AQUA- 
GEL’S consistent performance anywhere in the country. 
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cessity for stage cementing. In these 
wells, a <diophans sealing agent is 
employed to prevent cement loss to the 
formation and the required fill-up be- 
hind the casing has been obtained on 
29 of the first 30 jobs. In these wells, 
single-stage cementing with modified 
cement effects a saving equivalent to 
40 per cent of the complete cement- 
ing operation cost of two-stage jobs. 
A portion of this saving results from 
the 15 to 20 per cent lower material 
cost per cubic foot of modified cement 
slurry as compared with the cost of 
either 4 per cent bentonitic or neat 
cement slurries. 


Modified cement has also been suc- 
cessfully employed in workovers to 
reduce gas-oil ratios when it was used 
to cement long liners in the Means 
field, Texas. Previous workover jobs 
of this type had been unsuccessful, 
apparently because of failure to ob- 
tain bond and because of the difficult 
perforating problem created by neat 
cement. On a number of other field 
tests made in Texas and Louisiana, 
modified cement was employed to 
combat lost returns, to provide an 
easier perforating problem, and to 
seal off water or gas. Satisfactory 
production rates and apparently sat- 
isfactory settings were obtained in all 
cases except one, which failed due to 
nonuniform mixing of the dry com- 
ponents. However, general field use of 
modified cement has been somewhat 
impeded by the requirement for close 
control of the mixing of the dry com- 
ponents. 

The modified cement referred to 
above is only one example of the gen- 
eral trend toward lighter-weight ce- 








ments. Low-density cements are being 
prepared with 2 to 6 per cent bento. 
nite, and with a combination of ben. 
tonite and expanded pearlite. These 
cements also find application where 
formations will not support an equiva- 
lent column of heavier neat cement. 
Some operators meet the problem of 
placing long cement columns by stage 
cementing and improvements in mul- 
tistage cementing tools have increased 
the success attained by this technique, 

Another recently adopted practice 
of significance is the use of both bot- 
tom and top plugs while placing ce- 
ment”, The addition of the bottom 
plug has proved beneficial in cleaning 
the pipe, in reducing contamination, 
and in improving the primary casing 
cement jobs. 

Gun perforating. The comple: 
tion of oil and gas wells through gun 
perforated casing is widely practiced 
by the industry at the present time be- 
cause of the control of the producing 
zones that is afforded. However, there 
has often been considerable question 
as to the number of such perforations 
actually open to the producing for- 
mation, particularly when a sizeable 
number of perforator bullets are 
bailed from the well after perforating 
and when the productivity of the per- 
forated well is appreciably lower than 
indicated on previous open hole drill- 
stem tests. Penetration difficulties have 
been experienced especially where nec- 
essary to perforate two or more 
strings of casing or to perforate sec- 
tions of casing which have been pre- 
viously squeeze cemented. These field 
observations, along with new develop- 
ments in perforating guns, have stimu- 























































600 
2 angele 
o 
o 0 
_ 

e uae 
w 400 e 
o 
@ 
all 
x 
= 
© 
hr 
“ 200 | _____LOW STRENGTH CEMENT sss 
Ww Legend : 
= © Brand A 
2 ss 6 
e A». 

0 _ 

ie) 20 40 60 80 


AGE OF BRIQUETS: HOURS 


' FIG. 1. Strength development of three conventional slow-set cements and low 


strength cement cured under water at 175 F. 
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FIG. 2. Examples of jet perforator penetration 
(standard jet charge for 4-in. OD guns) 


Fig. 3. Examples of bullet 
perforator penetration. 


lated interest in the present status of 
gun perforating oil and gas wells. 

Depth of Penetration. Deep pene- 
tration is always desirable in perfo- 
rating an oil or gas well to insure that 
formation pore space adjacent to the 
well bore is in communication with 
the interior of the well casing and to 
provide adequate producing capacity. 
To reach the relatively uncontami- 
nated portion of the producing for- 
mation, it is usually necessary to 
penetrate successively at least 14 to 4 
in. of steel casing, 1 to 3 in. of hard 
cement, and 14 to 1% in. of mud cake 
and contaminated formation, or a total 
of 11% to 4 in. of steel, cement, and 
formation. If the zone has been squeeze 
cemented or if the hole has become 
enlarged while drilling, an even more 
severe perforating problem is pre- 
sented. ; 

In 1946, Oliphant and Farris re- 
ported that the penetration obtained 
on their experiments with bullet type 
perforators ranged between zero and 
21% in. when perforating one string 
of casing surroundéd by a sheath of 
hard cement’. Recent perforating ex- 
periments by oil operators, performed 
under simulated well conditions and 
with guns normally used to perforate 
51%-in. and smaller casing, substan- 
tiated the data presented by Oliphant 
and Farris. Since bullet perforations 
are accompanied by considerable ce- 
ment cracking, it is apparent from the 
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above data that many wells may pro- 
duce through cracks in cement rather 
than directly through intended perfo- 
rations in the cement. A majority of 
the perforators available for perfo- 
rating oil wells in 1946, and possibly 
as late as 1948, probably did not have 
sufficient penetrating power to assure 
penetration consistently into forma- 
tions. 

The adaptation of the shaped charge 
to oil-well perforating stimulated in- 
terest in perforator penetrating ability 
and resulted in development of im- 
proved bullet perforators as well as 
jet perforators between 1948 and 
1950. Fig. 2 illustrates penetration by 
various jet perforators. Fig. 3 shows 
the wide variation in penetration for 
some of the better bullet perforators 
now commercially available and shows 
that recently developed bullet guns 
give deeper penetration. These new 
perforators, however, have been in the 
development stage during the past 2 
years and they are not yet readily 
available in all areas. Some of these 
more powerful guns have been offered 
at premium prices. 

Hole Characteristics of Bullet and 
Jet Perforators. Bullet perforators 
produce relatively smooth, round 
holes and the perforations are usually 
between 34 and 1% in. in diameter, de- 
pending on the bore of the barrel. This 
uniform hole extends through the 
steel casing, cement, and formation 
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to the maximum depth of penetration 
where the hole is probably plugged 
back for the length of the bullet. Most 
of the bullet perforators now commer- 
cially available produce burrs on the 
inside of the casing, even though no- 
burr devices are employed. Bullet shot 
holes that penetrate hard cement are 
normally surrounded by radial cracks 
in the cement, possibly as a result of 
the splitting action of the bullet mass 
moving through the target material. 
The cracks range from localized hair- 
line cracks in low-tensile-strength ce- 
ments to more extensive cracks and 
shattering of the cement adjacent to 
the shot hole in hard, high-tensile- 
strength cements. 

Jet perforated holes are somewhat 
rough and more irregular than bullet 
holes. The hole diameter in the cas- 
ing is about 9/32 in. for guns used in 
51%-in. OD casing; and the shot holes 
are slightly conical, becoming smaller 
in the direction of penetration. Resi- 
due of the charge liner, called a carrot 
or slug, may be lodged in the shot 
hole and may cause partial or com- 
plete plugging of the hole. Inside cas- 
ing burrs resulting from jet perforat- 
ing are considerably less severe than 
burrs produced by most bullet per 
forators. 

Field Application of Bullets and 
Jets. In many areas, there is about 
equal ‘preference for bullets and jets: 
however, for special types of jobs, the 
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following preferences appear to pre- 
vail. 





Bullet perforators are preferred: 
1. When cracking of cement is de- 
sired to increase drainage area. 
2. Where a low- tensile - strength 
cement is used, because of the 
resulting larger and more uni- 
form holes. 
Because of the lower cost of the 
service, particularly where the 
perforating problem is not be- 
lieved to be difficult. 

4. Where it is desired to perforate 
several selected short intervals, 
since most bullet perforators 
may be selectively fired. 

Jet perforators are preferred: 

1. When a difficult penetration 
problem is believed to exist, 
such as where the interval has 
been previously squeeze ce- 
mented, where multiple strings 
of casing are to be perforated, or 
where it is suspected that an ab- 
normally thick sheath of cement 
is present around the casing. 

2. Where it is necessary to per- 
forate near a gas-oil or oil-water 
contact since shaped charge per- 
forating produces only localized 
hairline cracking in cement. 

3. In deeper wells where the an- 
ticipated temperature is in the 
order of 250 F or more, be- 
cause of the greater temperature 
stability of the explosive. 

Current Trends, In the bullet per- 
forating field, several new gun designs 
have been introduced recently for field 
testing. Greater penetration and less 
inside casing burr are the primary ad- 
vantages claimed for these guns. Em- 
phasis in jet perforators is presently 
centered on debris-free guns for field 
service. Laboratory experiments are 
in progress to improve the efficiency 
of the shaped charges and to increase 
gun life. 

Formation fracturing. Signifi- 
cant developments have occurred re- 
cently in the technique of increasing 
well productivities by hydraulic for- 
mation fracturing process. If fluid is 
Injected into a formation at high 
rates and pressures and if the pres- 
sure suddenly drops appreciably while 
Injecting at the high rates, this phe- 
nomenon is commonly termed “for- 
mation breakdown” and is believed 
to result from fluid fracturing. In 
cases where the fluid pressure is in 
contact with the cement sheath around 
the casing, the fracture may be in 
either the cement or the formation. 
Form ation breakdown has long been 
€xperienced when pumping into wells. 
Principally during acidizing and ce- 
menting operations. Increases in pro- 
duction after squeezing acid, oil, 
water, or mud into a producing zone 


ww 
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are common in the experience of many 
oil operators. Recent attention to this 
source of potential production in- 
creases has centered around the de- 
velopment of a low-cost technique for 
fracturing that could be applied where 
conventional methods of stimulating 
production, such as acidizing, reper- 
forating, and nitroglycerin shooting, 
would be inadequate or would have 
accompanying objectionable features. 

Hydraulic formation fracturing ap- 
pears to be applicable and advan- 
tageous in the case of hard, low- 
permeability reservoirs because it is 
frequently difficult to operate such 
reservoirs profitably for a sufficient 
length of time to obtain high ultimate 
recoveries. Experience in pumping 
various fluids into wells suggests that 
hydraulically created fractures may, 
in some cases, extend to adjacent wells 
at distances of more than 1000 ft. 
Maximum benefit from fracturing is 
gained in some wells by isolating a 
portion of the zone for treatment or 
by performing several successive frac- 
tures. 

To fracture a zone through per- 
forated casing, it is necessary to have 
the cement behind the casing in good 
condition to prevent bursting the pipe 
or breaking down the cement with the 
high pressure employed. No special 
treatment is required for the well 
either before or after fracturing, ex- 
cept that swabbing is preferred for 
removing the injected fluid prior to 
normal production by flow or artifi- 
cial lift. Fracturing is not generally 
recommended for formation intervals 
near gas-oil or oil-water contacts as 
there is a probability of creating ver- 
tical fractures which may provide 
flow channels for undesired water or 
free gas production. 


Success in increasing production 
has been reported recently in Cali- 
fornia and Wyoming, when stock-tank 
crude was squeezed at high rates and 
pressures. More limited success has 
been obtained in Texas by this tech- 
nique, and one of the difficulties ex- 
perienced is the high-pressure loss de- 
veloped when low-viscosity crude is 
pumped through tubing at high rates. 
To achieve the pressures required for 
fracturing, some operators are experi- 
menting with higher viscosity crudes. 

One of the more widely used hy- 
draulic fracturing techniques has been 
made available to operators through 
a service company.* This process com- 
prises: (1) The injection of a gelled 
high-viscosity fluid into the formation 
under pressure in an effort to create 


and extend a fracture, (2) an attempt . 


to prop the fracture open with granu- 
lar material, such as sand, which is 
suspended in the fluid or gel, (3) 


pumping a gel breaker into the forma- 





tion to reduce the viscosity of the frac- 
turing fluid, and (4) swabbing the 
well to recover the injected materials. 
Gel fluids have been prepared with 
Napalm soap and either gasoline, 
kerosine, or stock-tank crudes. Ottawa 
sand has been generally used as the 
propping agent, and the gel breaker 
is supplied by the service company. 
Approximately 1400 commercial 
treatments with this process are re- 
ported to have been made during the 
past two years. Data obtained from 
the service company purports to show 
that production was increased in over 
75 per cent of these wells. The north 
céntral Texas-Oklahoma-Rocky Moun- 
tain area accounted for the major por- 
tion of this work and also for the 
majority of the successful jobs, al- 
though this process has been applied 
in almost every oil-producing area in 
the United States. 

A possible disadvantage of hydrau- 
lic fracturing lies in the difficulty that 
may be encountered in controlling 
secondary recovery operations if frac- 
tures have been created that extend 
long distances from the well bore and 
are conducive to channeling of the in- 
jected fluids. 


Sand exclusion. The problem of 
excluding sands from well bores is 
complex and it appears that no one 
method of sand exclusion can be uni- 
versally successful because of varia- 
tions in sands in well and reservoir 
conditions, and in required producing 
rates. Sand may be controlled by one 
or a combination of three general 
methods: (1) Manipulation of pro- 
ducing rates, (2) use of screening 
materials, and (3) use of consolidat- 
ing plastics. Whether conventional 
screens and liners, bonded filters, con- 
solidating plastics, or gravel packs are 
used, cleanliness of the sand face dur- 
ing completion operations is essential 
for satisfactory well potentials. 


Fluid Rate Manipulation. Well pro- 
ducing rates have been manipulated 
to handle sand problems by: (1) 
Flowing at such a low rate as to avoid 
the movement of sand into the well 
bore, and (2) flowing temporarily at 
a high rate to cause the formation of 
a large-diameter cavity such that at 
normal producing rates the fluid veloc- 
ity at the periphery is insufficient to 
cause sand movement. The first of 
these is frequently impractical because 
of the extremely low-flow rates re- 
quired to avoid moving very fine sand, 
and the second is considered unwise 
because (1) it may result in prema- 
ture production of salt water or gas- 
cap gas and (2) because it creates a 
hole condition that makes remedial 
work for gas or water control difficult. 

Mechanical Screens and Filters. 
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While conventional slotted pipe and 
wire-wrapped screens have been used 
for many years, the value of screens 
in actually excluding sand is question- 
able in many cases. Where severe sand 
troubles have arisen, the slotted pipe 
and wire-wrapped screens are usually 
ruled out because they have been 
found incapable of screening extreme- 
ly fine, unconsolidated sand. However, 
in areas where support of the forma- 
tion is necessary instead of screening, 
conventional screens may have con- 
siderable merit. Liners prepacked with 
eravel are partially successful in con- 
trolling sand, but are susceptible to 
plugging. 

There are a number of highly per- 
meable bonded filters available for 
use in controlling sand production, 
but their main disadvantage is that 
they will plug with colloidal mud par- 
ticles or filter cake from the sand face. 
\lso, some filters are fragile and often 
break during completion operations. 
Sintered metal has been tried experi- 
mentally but has also encountered 
plugging difficulties, 

In California, sand production is 
being controlled by the use of con- 


ventional slotted liners or prepacked - 


eravel liners that are usually set in 
open hole, or by packing the open 
hole with gravel which is circulated 
in place around the liner.* Liner slots 
and gravel size for the coarse sands 
are larger than currently used in the 
Gulf Coastal area. The chief problem 


FIG. 4. Size gravel used in sand control. 
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appears to lie in the plugging of the 
gravel pack or slotted liner and the 
handling of viscous fluids. When the 
plugging of the gravel or liner be- 
comes excessive, the pack or liner is 
usually washed with fluids such as 
light oils, hot oils, water-base chem- 
icals, and heat generating chemicals. 

Gravel-Pack Screening. There has 
been considerable controversy ' con- 
cerning the maximum size gravel that 
will retain a given sand, and a large 
percentage of gravel pack failures are 
believed to have resulted from errors 
in attempting to use this maximum. 
Both theory and field experience, how- 
ever, indicate the use of smaller gravel 
has no appreciable direct effect on 
producing potential. Therefore, the 
proper size gravel for any sand is be- 
lieved to be the smallest gravel that 
will not be plugged by the fluid me- 
dium used in completion and which 
will still be large enough that the in- 
dividual gravel grains will not pass 
through their retaining screen. The 
size gravel that fulfills these require- 
ments will range from 0.02 to 0.06 
in. in diameter and should be graded 
with the maximum diameter not more 
than 50 per cent greater than the 
minimum. These gravel sizes will pass 
a sand-free liquid suspension of com- 
mercial clay. During completion op- 
erations, however, filter cakes may 
form on the sand face and a large 
portion of this compacted mud cake 
cannot flow back through the gravel 
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pack, resulting in decreased well jo. 
tential. Also, the amount of grivel 
that can be placed in a well is greatly 
diminished by the filter cake beciuse 
the carrying fluid cannot be squeczed 
into the formation. Clean oil or <alt 
water will not plug the sand face and 
they can be used to advantage as 
carrying media for the gravel. Either 
of these fluids can be used to \ash 
producing perforations, to remove 
sand, and to place gravel outside the 
casing. Clean oil or salt water can also 
be used in gravel packing open hole 
if all of the gravel is placed in one 
stage and the screen and liner are 
washed to bottom through the gravel. 
A comparison of the size gravel now 
used for sand control in the Gulf 
Coastal area with some of the various 
size gravel previously used is shown 
in Fig, 4. 

A number of methods of gravel 
packing wells have proved to be gen- 
erally satisfactory recently. The sim- 
plest and most successful method is 
discussed in the following summary. 
The perforations are washed with a 
special wash tool by reverse circula- 
tion, using a clean fluid medium as 
shown in Fig. 5, unless sufficient sand 
has been produced from the well to 
provide adequate space for the gravel. 
Open-ended tubing or drill pipe is 
then run and a small batch of gravel 
is circulated to bottom by normal cir- 
culation. The blowout preventer is 
then closed and the gravel is washed 
through the producing perforations 
by squeezing fluid into the formation. 
as illustrated in Fig. 6. The drill pipe 
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three-point contact insures 


CP type C-1 Reaming Bits—for enlarging drill holes—have three 
cutters on ball and roller bearings. Especially designed cut- 
ter pockets provide exceptional strength—pilot bit is correctly 
spaced to guide the reaming bit properly—ample clearance 
around cutters allows rapid removal of cuttings. Unitized cutter 
assemblies welded in, with no bolts, nuts, or other loose parts 
to drop off in hole. 

Type C-1 Reaming Bits are available in all popular sizes from 
10%” to 24”. Prompt service is assured in the Mid-Continent 
and Rocky Mountain fields. 


Cuicaco Pneumatic 
TEA6L COMPANY 


MANUFACTURED AT FRANKLIN, PA. 
y GENERAL & EXPORT OFFICES: 6 EAST 44th STREET, NEW YORK 17, N. Y. 






Oil Tool Saies Office: One N. W. 16th Street, Oklahoma City, Oklahoma 
In Cenada: 10103 Eighty-First Avenue, South Edmonton, Alberta, Canada 
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Fig. 5. Washing perfora- 
tions to remove sand for 
space to place gravel. 


or tubing string is worked up and 
down through the perforated interval 
during this operation in order to 
facilitate the movement of gravel out 
through the perforations. These oper- 
ations are repeated until the space be- 
hind the casing is filled with gravel 
and the desired amount of reserve 
gravel is placed inside the casing. A 
screen and liner is then run and 
washed down through the gravel to 
the desired depth, as shown in Fig. 7. 
The assembly is released, the wash 
pipe is pulled, and tubing is run to 
prepare the well for production, as 
shown in Fig. 8. The use of the liner 
packer on top of the assembly is op- 
tional as it appears that a seal at this 
point is not essential. Operations for 
gravel packing open hole completions 
are similar to those for perforated 
completions, except that enlargement 
of the hole to provide space for the 
gravel is accomplished by under- 
reaming. ; 

This procedure has proved effective 
in controlling sand production, and it 
is believed that the high percentage of 
successful packs in the Gulf Coastal 
area is largely attributable to: (1) 
The use of clean fluid, thus eliminat- 
ing plugging by drilling mud; (2) 
the use of finer gravel than that pre- 
viously used or theoretically required 
by seive analyses; (3) the placing of 
all of the gravel in one stage and 
washing the screen and liner down 
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FIG. 6 
squeezed through 
perforations. 


























through gravel. 


through the pack which decreases the 
possibility of the pack becoming con- 
taminated with formation sand and 
shale and simplifies the entire opera- 
tion of gravel packing. 

Consolidating Plastics. Sand con- 
solidation, utilizing thermosetting res- 
ins or plastics to cement the sand 
grains in place and at the same time 
to retain sufficient permeability for 
production, has been applied to pro- 
ducing wells and a promising degree 
of success has been achieved particu- 
larly in south Louisiana, Unconsoli- 
dated: sands can be successfully con- 
solidated in the laboratory with such 
plastics, but under actual field condi- 
tions difficult-to-explain failures have 
occurred. It is believed that a high 
percentage of the field failures are the 
result of improper placement tech- 
niques. It has been found that multi- 
stage treatment of producing intervals 
2 to 5 feet long has been more success- 
ful than treatment of intervals over 5 
feet. Sand consolidating plastics are 
available from several service com- 
panies and, while plastics have been 
used for a number of years, their ap- 
plication continues to be very limited. 

Depth measurements. The im- 
portance of obtaining accurate depth 
measurements has been widely recog- 
nized, and measurement correlations 
continue to receive the attention 
of both operators and service com- 
panies, particularly in deep wells 


5 fiom 


‘tT Lwash pipe 


BACK PRESSURE 
VALVE OPEN 


FIG. 7. Cavity filled and 
screen being washed 


OPTIONAL 

















RESERVE 
GRAVEL 











SCREEN 









“iclve ecoees Hage 
FIG. 8. Gravel and screen 
in place, wash pipe re- 
moved and well producing 


Be aoe 


and where completion intervals are 
critical. As before, the basic yardstick 
of depth measurement during drilling 
operations and attendant activities 
such as coring, drillstem testing, and 
running casing continues to be tubv- 
lar goods measurements.* These tubu- 
lar goods measurements must subse- 
quently be correlated with the wire- 
line measurements involved in electric 
and radioactive logging, sidewall cor- 
ing, gun perforating, and other wire- 
line operations. Considerable effort 
has been expended to increase the ac- 
curacy of wire-line measurements by 
such means as improved cable design. 
the use of factory stretched cables, 
and more careful calibration proce- 
dures. In many instances, excellent 
correlation between drill pipe and 
electric log measurements has thus 
been obtained. Nevertheless, it 15 
sometimes difficult to reconcile meas- 
urements made by different methods 
and to definitely relate gun perforat- 
ing operations with possible produc- 
tive formations. This problem is of 
particular importance in deep wells 
with multiple producing horizons and 
thin pay sections where the accuracy 
of measurement is critical if the per- 
forations are to be properly located 
with respect to the gas-oil and oil- 
water contacts, or in some instances 
if they are even to penetrate the de- 
sired producing zone. 

During recent years, there has been 
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i were expecting this call. In a sense it is the people of 
America on the other end of the telephone. For some 
tme they have been calling upon our government to 
lake whatever steps are necessary to equip our fighting 
men for any job they may have to do. 


Korea has proved the fallacy of limited preparedness. You 
‘now now that the nation is girding for survival. The 
people of America have said—and rightly—that private 
industry should provide the Armed Forces with what- 
"er Is necessary. 


Machines are being mobilized. “Caterpillar” products 
are wearing olive drab once more. Because of large mili- 
tary demands your present machines may have to work 
longer than you had anticipated. 


You can get many extra hours of machine service life 
if you: 
1 Follow a sound program of operation and maintenance. 


2 Consult your Operator’s Instruction Book, using it as 
a constant guide in caring for your machines. 


Secure the assistance of your ‘“‘Caterpillar’” dealer who 
now, more than ever before, is your working partner 
for the grim job that may lie ahead. 


CATERPILLAR TRACTOR CO., PEORIA, ILLINOIS 


CATERPILLAR 


REG. U. S. PAT. OFF. 


Diesel Engines - Tractors » Motor Graders - Earthmoving Equipment 





a strong trend toward correlation of 
formation depths with the wire-line 
operations involved in well comple- 
tions through the use of collar loca- 
tors. The usual procedure is to run a 
combination gamma ray and collar 
locator survey by which the formation 
tops and bottoms as identified on the 
radioactivity log are referred to the 
casing collars. Subsequent wire-line 
operations such as gun perforating, 
setting bridge plugs, and setting pack- 
ers are again referred to the casing 
collars through the use of collar lo- 
cator devices and positive positioning 
is secured with respect to the intervals 
selected on the gamma ray log. Initial 


difficulties in the use of this method 
by reason of uncertainties in electrical 
log-gamma ray log correlation are be- 
ing resolved through increasing use 
of radioactive logs and the develop- 
ment of more familiarity in their in- 
terpretation. Alternative procedures 
such as correlating neutron logs with 


_ the electrical resistivity curves are also 


being studied, particularly where 
gamma ray and self-potential logs do 
not.correlate satisfactorily. 

In low-radioactivity formations, 
such as the sandy shale formations of 
the Gulf Coast, electrical log-gamma 
ray log correlation is apt to be poor. 
In such formations, an open hole gam- 
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ma ray-self potential log combination 
is sometimes run. After pipe is se’. a 
second gamma ray log is run in con. 
junction with collar locators. Since 
the first gamma ray is tied to the <elf. 
potential curve, the correlation wil] 
permit the tying-in of casing collars 
to electric log depths, 

Information for evaluation. 
Formation evaluation is necessary in 
well completion practices to provide 
data which aid in (1) locating zones 
that are worthy of the expensive com. 
pletion attempt, and (2) indicating 
fluid content and contacts within such 
zones so that the best choice of com- 
pletion interval can be made. Principal 
services available for this evaluation 
include well logging, coring and core 
analyses, and drillstem testing. A 
trend exists toward improved analysis 
of electrical well logging data in areas 
where it can be utilized, with the view 
to minimizing coring, core analyses, 
and drillstem testing. 

Well Logging. Well logging services 
include electrical, radioactivity, and 
formation cuttings-mud analysis well 
logging. Each has a particular place 
in well completion. The electrical well 
log is given preference in relatively 
soft sand-shale formations. Much em- 
phasis is being given to electrical log- 
ging by the operating companies, as is 
evidenced by the technical staffs they 
maintain for the interpretation, the 
investigation of logging techniques, 
and for research into the use of elec- 
trical log data for quantitative deter- 
mination of fluid content and forma- 
tion porosity. In some areas, ampli- 
fied resistivity curves are being used 
to study shale sections for the purpose 
of detecting faults and formation 
changes within those sections. This 
technique aids in detecting formation 
structures which may not be apparent 
by use of other methods. 

During the past two years, a new 
logging technique has come _ into 
prominence in the industry. Through 
measurement of the resistivity of mi- 
crovolumes of material on the wall 
of the bore hole by closely spaced 
contact resistance electrodes, the meth- 
od is claimed to be capable of differ- 
entiating permeable and impermeable 
zones. The new type log is generally 
being used as a complement to the 
standard electrical well log, especially 
in hard formations where information 
from the standard log has been some- 
what limited. In soft formations, this 
new type log has not been used appre- 
ciably, but it may later provide a 
supplement which will allow better 
determination of net pay thickness m 
soft formations. Knowing the exact 
depth location of permeable and im- 
permeable zones within a formation 
section permits better selection © 
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is , gives the roller added ability to withstand 
the shock and impact of operation at high 
y A or low speeds—heavy or light loading! 
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completion and recompletion inter- 
vals. More field testing must be done 
to prove the general reliability of this 
new logging technique. 

tadioactivity well logging is being 
used to a considerable extent for eval- 
uation of hard formations and loca- 
tion of possible productive zones back 
of casing in old wells that were not 
logged during original completion, in 
addition to its important use in well 
depth measurement correlation work, 
which has previously been discussed. 
During the past year, much field work 
has been done to determine the utility 
of neutron curve data for use in mak- 
ing quantitative estimates of porosity 
in certain hard-rock formations such 





as the Pennsylvanian reefs and Pre- 
Permian beds of the Permian Basin 
areas. When a correlation between 
neutron curve deflection and porosity 
can be established for a zone in a field, 
porosity values of the zone in other 
logged wells can be obtained without 
core analyses by use of the established 
correlation and the neutron curve. 
While this work is in much too early 
a state of development for final evalu- 
ation, it has given very encouraging 
results in some cases, A radioactivity 
well logger, which is able to obtain a 
gamma ray curve and a neutron curve 
simultaneously, and thereby has the 
potential of reducing radioactivity 
logging time by 50 per cent, was made 
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available to the industry during the 
past year. This logging procedure 
needs to be proved further through 
usage. Since the introduction of this 
logger, work has been started to re- 
vise conventional radioactiv:ty well 
logging equipment to allow faster and 
possibly simultaneous logging as \ell. 

By use of trailer laboratories that 
are set up on the job, formation cut- 
tings and mud analysis well logging 
usually provide, during drilling, a 24- 
hr per day indication of the presence 
or absence of hydrocarbons in the 
formation cuttings and mud that are 
pumped from the well. This logging 
method ordinarily cannot indicate the 
quality of a hydrocarbon show. but 
will usually indicate its presence. The 
method is being used increasingly on 
wildcat and field wildcat wells to aid 
in the formation of testing and coring 
programs. 

Coring and Core Analyses. Core 
analyses and description of cores are 
continuing to be used to provide basic 
information concerning formation 
characteristics. These data, in addi- 
tion to their use in completions, usual- 
ly are the basis from which the valid- 
ity of data from a logging service is 
determined. Diamond coring has 
made it feasible, from the standpoint 
of both recoveries and economics, to 
obtain cores of hard, abrasive, and 
cherty formations, Because limestone 
formations may contain several types 
of porosity within one particular 
zone, the trend has been toward use 
of larger portions of the core sample, 
up to 18-in. pieces, than are used in 
conventional plug analyses in order 
to obtain porosity and permeability 
values that are more representative of 
actual formation condition. When ac- 
curate data concerning the percentage 
and nature of formation water in 
cores are desired, oil-base muds have 
been used instead of the usual water- 
base mud. 

Sidewall coring tools are being de- 
veloped to recover large - diameter 
cores, with the view of providing 
more material for inspections and 
analyses and so as to obtain more 
representative formation data. While 
some trend is apparent toward ob- 
taining quantitative data from side- 
wall cores, enough comparisons with 
regular cores of the same zone have 
not been published to indicate the 
reliability of sidewall core quantita- 
tive information. 

Multiple (dual)-reservoir con 
pletions. A number of multiple res 
ervoir completions were made dur- 
ing World War II under conditions 
of high crude demand and critical 
shortages of tubular goods. In 1946 
and 1947, the trend toward dual com- 
pletions was reversed as operators 
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FIG. 9. Perforating for original completion. FIG. 10. Squeezing cementing material for 
recompletion. 
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PENETRATION 


Proved by Lane-Wells high percent- 
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from 1 shot to 128 shot, in types and 
sizes to fit every perforating job. 


TRAINED CREWS 


... thoroughly experienced men, 
who do a good job in minimum time. 
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EQUIPMENT 


Up-to-the-minute equipment, top 
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Precision instruments have made 
Lane-Wells depth measurements the 
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BULLETS 
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found through experience the many 
difficulties and problems which beset 
such wells.° A survey at that time in- 
dicated an attitude that the dual com- 
pletion has no operating advantage 
over a single completion, and that all 
of its advantages are related to the 
cheaper initial development cost. 
Since 1947, several items of equip- 
ment have been developed or im- 
proved to meet dual-completion prob- 
lems. Retainer type packers can now 
be set by wire line, which reduces rig 
time. Cross-over packers and acces- 
sories have been improved. Several 
types of dual-pumping equipment are 
being marketed and field tested and 


the cross-over principle has been in- 
corporated into gas-lift equipment. 
Equipment improvements and the 
high cost of drilling today have 
exerted pressure on the operators to 
return to wider acceptance of dual 
completions as a means of possibly 
cheaper exploitation of multireservoir 
fields. While a certain number of dual 
completions are made each year, and 
such completions are found to be eco- 
nomical in some cases, most opera- 
tors prefer to give serious and de- 
tailed consideration to the long-time 
effect of such completions on reser- 
voir operating efficiency and produc- 
ing costs before embarking on a 
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large-scale program of dual compe. 
tions in any specific field. Technigies 
and equipment utilized in dual com. 
pletions have not reached the stage of 
development to permit their ready ac- 
ceptance by the majority of operators 
as normally satisfactory. The risk in. 
volved by failure of a very small j:er- 
centage of dual completion settings 
can be enormous. 


Desired Development 

From the foregoing discussioi:. it 
appears that the main well completion 
aims are: 

1. Adapting the completion pro- 
gram to the reservoir. 

2. Providing the completion tech. 
niques for low cost. 

The science of reservoir engineer. 
ing has brought about an advanced 
understanding of the first of these 
aims and consideration of the basic. 
principles involved has progressed 
fairly rapidly in most producing 
areas. The second listed aim is one 
that is readily understood by any op- 
erator and in which he may exercise 
his own imagination for a great deal 
of personal satisfaction. It is this com- 
pletion technique phase of well com. 
pletions for which development is 
proposed in the following discussions. 

Cementing: Improve technique of 
mixing constituents of modified low- 
tensile strength cement. Develop ce- 
menting techniques that will improve 
the bond between formation, cement: 
ing material, and pipe. 

Perforating: Improve bullet per- 
forators to obtain a minimum of 4- 
to 5-in. penetration. Improve jet per- 
forating methods to eliminate the car- 
rot slug and to provide a more uni- 
form and smooth shot hole with a 
diameter of at least 7/16 in. 

Sand exclusion — Gravel Packing: 
Develop a low-cost placement fluid 
which will have a minimum plugging 
effect on the formation and the gravel 
pack. Such fluid should not change 
the relative permeability of the pro- 
ducing formation so as to bring about 
premature gas or water encroach: 
ment. 

Sand Exclusion — Plastic Consoli- 
dation: Improve placement tech- 
niques for the plastics. 

Changes in formation productivity: 
Evaluate factors entering into hy- 
draulic formation fracturing. Deter: 
mine effects on formation and wheth- 
er or not they may affect subsequent 
producing operations, such as second: 
ary recovery. Determine cause, mag: 
nitude, and remedy for formation 
plugging adjacent to the well bore. 

Flow of fluids into wells: Develop 
the equipment and technique for satis 
factorily determining rate of flow an 
kind of fluid entering the well from 
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each increment of producing forma- 
tion open to the well bore. 

Logging: Strive toward the devel- 
opment of a logging system which 
will provide all required quantitative 
and qualitative information on pene- 
trated formations. 

Electric logging: Provide improved 
methods of evaluating present electric 
logs. Determine reliability of use of 
resistivity logs for determining fluid 
content. 

Coring: Develop a low-cost side- 
wall coring device which will provide 
cores satisfactory for laboratory 
analyses, 

Multiple (dual) completions: De- 


- 


velop more positive zone isolation 
equipment and satisfactory dual-lift 
equipment. Also, develop a simple 
and automatic indicating method of 
detecting faulty isolation of zones. 

Completion fluids: For the various 
drilling fluids, determine their effect 
and persistence of such effects on pro- 
ducing formations; and develop satis- 
factory low-cost drilling fluids or 
other corrective measure to handle 
such effects. 

Drillstem tests: Develop a method 
of indicating instantaneously during 
drilling operations the points for 
drillstem testing. Develop wire line 
or other type of testing or sampling 
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© In addition, the Foster Cathead Company manufactures the Air Master Breakout, 
Foster Air Spinning Cathead, plus the Foster Midget Master Breakout Cathead and 
Foster Midget Spinning Cathead for shallow drilling and clean-out rigs. 


CATHEAD COMPANY 


P.O. BOX 1675 


WICHITA FALLS, TEXAS 


FACTORY REPRESENTATIVES 


©. W. Frogge 
Casper, Wyoming 


B-58 


Tillery & Parks 


Odessa, Texas 


R. D. Cloninger 
Lafayette, Louisiana 





To obtain more information on products advertised see page E-37 








THE PETROLEUM ENGINEER, April, 195! 


device that will permit sampling the 
fluid content of formations during 
drilling operations and without the 
necessity of removing the drill pipe 
from the hole. 

Permanent type original well com. 
pletion: Because of the high cost in- 
volved in moving in workover rigs 
and other heavy equipment normally 
used in performing workover opera- 
tions, it would appear desirable that 
an origin] well completion be evolved 
that eliminates the need for further 
use of such equipment. The authors 
propose the permanent type original 
well completion as a solution. ‘This 
type of completion would use light 
wire-line equipment for repair and re- 
conditioning. The essential features 
and elements of this type of comple- 
tion are: 

1. Set open-ended bottom of the 
tubing at a point above the produc. 
ing formation, Fig. 9. The tubing is 
set permanently at this position to 
permit workover and repair opera- 
tions for all productive zones. 

2. Use wire-line retrievable tubing 
extension, Figs. 10 and 11. With this 
arrangement for changing the effective 
bottom of the permanently set tubing, 
it is possible to perform all washing, 
cement placing, and other operations 
which are normally performed with a 
movable string of tubing in conven- 
tional workover operations. This tub- 
ing extension arrangement can have a 
variable setting depth and can be run 
and retrieved through the tubing on a 
small wire line. 

3. Use perforating equipment 
small enough to pass through the tub- 
ing, Figs. 9 and 12. A perforator 
small enough to run through the tub- 
ing can be lubricated into and out of 
the well for the original completion 
and subsequent workover operations. 
It is preferred to have oil or other 
fluid of light hydrostatic head in the 
well while perforating so as to avoid 
an unfavorable pressure differential 
against the formation when the for- 
mation is perforated. This also will 
eliminate, in many cases, the need for 
swabbing or other “bringing-in” op- 
erations. 
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OIL-EMULSION DRILLING FLUIDS’ 


Abstract 

This paper is a summary of the 
information and data presently avail- 
able to the subcommittee assigned to 
investigate oil-emulsion drilling fluids 
by the API Southwestern District 
Study Committee on drilling fluids. 

A distinction is made between the 
various emulsifying agents, drilling 
fluids, and oil used in preparing oil- 
emulsion muds. 

The advantages of and objections 
to the use of oil-emulsion muds in the 
drilling operation, on the geological 
interpretation, and upon the comple- 
tion operation are discussed. 


Introduction 
A\r the 1950 meeting of the South- 
western District, Division of Produc- 
tion, the Topical Committee on drill- 
ing practice appointed a study com- 
mittee to investigate developments 
and problems related to the use of 
drilling fluids. Several subcommittees 
were assigned specific subjects to in- 
vestigate. One of the groups was as- 
signed the study of oil-emulsion drill- 
ing fluid with particular emphasis on 
the effect of the emulsien on the drill- 
ing operation, the geological inter- 
pretation of logs and samples, and 
upon well completions. In view of 
the current interest and the apparent 
importance of this subject, the com- 
mittee was requested to present a re- 
port of oil-emulsion mud at the 1951 
district meeting. This paper summar- 
izes the information that has been 
developed by the committee. Several 
previous papers on the subject have 
been presenied at other meetings giv- 
ing case histories and field results. 
This repert will not attempt to present 
additional ease histories; instead, it 
will have as its purpose the follow- 
ing: . 
1. To emphasize certain points of 
distinction between drilling 
fluids containing oil. 
2. To summarize the advantages 
of and objections to the use of 
emulsion muds. 


*Presented at the spring meeting of the 
Southwestern district, API Division of Produc- 
tion, Hote] Beaumont, Beaumont, Texas, March 
7, 8, 9, 1961. 

*Sun Oil Company, Beaumont, Texas. 
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3. To stimulate the funneling of 
additional data and information 
to the study committee. 


The earliest use of oil in rotary 
drilling is not known, but for many 
years it has been used occasionally 
to accomplish a variety of results, 
such as, loosen stuck drill pipe, “slick 
up” the hole prior to running casing, 
and drilling-in for completion. Dur- 
ing the past few years oil has been 
added to practically all types of wa- 
ter-base drilling fluids to form as oil- 
in-water emulsion. This fluid has been 
used in both drilling and completion 
operations. Reports of field results 
indicate that the presence of emul- 
sified oil in mud does improve its 
performance. 

The terms “emulsion mud’, or “oil- 
emulsion drilling fluid” are used to 
refer to any water-base drilling fluid 
containing oil and an emulsifying 
agent. Numerous combinations of 
different drilling fluids, emulsifying 
agents, and oils are possible. To per- 
mit a better interpretation of the re- 
sults obtained with emulsion muds, 
it is felt that a distinction should be 
made between the emulsifying agents 

used for stabilization, the drilling 
fluids to which the oil is added, and 


the oils used in the emulsion. 


Emulsifying Agents 
An emulsion is formed if two im- 
miscible liquids, such as oil and wa- 
ter, are shaken together to suspend 
droplets of one liquid in the other. 
In order to prevent the coalescence 
of the droplets to form separate lay- 
ers when agitation is stopped, an 
emulsifying agent must be added to 
stablize the emulsion! ?-?, Exam- 
ples of the various materials that 
serve as emulsifying agents in drill- 
ing fluids are: 
1. Soaps, such as salts of higher 
fatty acids. 
2. Lignitic compounds and ligno- 
sulfonates. 
3. Organic colloids, such as starch 
and carboxymethy] cellulose. 


4. Powdered solids, such as ben- 


tonite, shale, and silica. 


The theory regarding: the manner 


in which these produets stabilize an 
emulsion is highly controversial. as 
no one theory will satisfactorily ex- 
plain the fact that so many different 
materials will produce stable emul- 
sions. There is general agreement that 
the stabilizing action depends upon 
the concentration of the emulsifying 
agent at the interface between the in- 
ternal and external phases of the 
emulsion. It has been suggested thai 
the mechanism of the stabilization by 
the above classes requires one or a 
combination of the following effects 
at. the interface: 


1. Lowering of the interfacial ten- 
sion. 


2. Setting up of an electrical 
charge. 


3. Formation ef insoluble films. 
4, Adsorption of solid particles. 


These four mechanisms are closely 
related to the four examples of emul- 


sifying agents, as each mechanism — 


has been given to explain the action 
of the materials in each class. It is 
probable, however, that each class 
is affected to varying degrees by a 
combination of several of the mechan- 
isms. 

In emulsion drilling fluids, the oil- 
in-water type of emulsion is prepared. 
Already present in most drilling fluids 
are emulsifying agents falling into 
one or more of the classes previously 
mentioned. Shales and bentonites are 
usually in the mud, representing the 
powdered solids class. Starch may be 
present, representing the organic col- 
loid class. If oil is added to a mud 
containing any of these emulsifying 
agents, an emulsion will be formed. 
In order to form a more stable emul- 
sion, however, an additional emulsify: 
ing agent is generally added at the 
same time the oil is introduced inte 
the drilling fluid. This emulsifying 
agent may be incorporated in the oll 
added or it may be added separately 
while adding the oil. 

It should be emphasized that the 
properties of the emulsion with re 
spect to its stability to dilution, tem 
perature, agitation during circulation, 
and contamination by sodium or cal- 
cium compounds are dependent upo? 
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the emulsifying agent used. Some 
emulsifying agents lower the surface 
tension of the water in the drilling 
quid, others do not. Some emulsify- 
ing agents, when modified by con- 
tamination, tend to invert the oil-in- 
water emulsion to the water-in-oil 
type. As more than one emulsifying 
agent is usually present in drilling 
fluids, consideration sheuld be given 
to the effect of adding an additional 
emulsifying agent on those already 


present. 


The Drilling Fluid 


Qil has been used as an additive 
to form an emulsion in the following 
types of drilling fluids: 

1. Low pH sodium-base. 

2. High pH sodium-base. 

3. Lime-base. 

4. Saturated salt-water. 

5. Sodium silicate. 

The preparation, and maintenance 
of each of these drilling fluids with- 
out oil as an additive has been de- 
scribed in the literature and has been 
practiced in field operations for sev- 
eral years. It is well known that con- 
taminants affect each of the muds to 
a different degree, and that the cor- 
rective treatment of the fluid to over- 
come the effect of the contaminant 
may vary considerably with the dif- 
ferent muds. 

When oil is added to any of the 
muds above and is properly emulsi- 
fied, it exists as small stable droplets 
in that mud. The fluid phase of the 
original mud is still the continuous 
phase, and the emulsified oil does not 
alter appreciably the effect. that con- 
taminants would have on that type 
of mud without the oil. Neglecting 
the effect of the contaminant on the 
emulsifying agent, the corrective 
treatment to overcome contamination 
would be the same as originally used 
before adding the oil. 

When comparing the properties of 
muds containing emulsified oil and 
when describing the effect of con- 
taminants, the type of the base drill- 
ing fluid should be considered. It 
must be realized that the mere addi- 
tion of oil to drilling fluids does not 
reduce all of them to a common type 
that may be described completely 
—* single term “oil-emulsion 
mu x 


Oils 

The oils that have been used in 
Preparing emulsion muds may be di- 
Vided into two classes, viz., refined 
eil and crude oil. The refined oils 
iaclude gas-oil and diesel oil. The 
crude oi!s include weathered and un- 
Weather‘: crudes with gravities vary- 
ing from to 16 to 60 API. The hydro- 
carbon content has varied in degree 


THE PETROLEUM ENGINEER, April, 1951 


DEPTH — FEET 


of saturation and aromatic content. 
Some of the crudes have been sweet; 
others have been sour. 

With the wide variation in the types 
of oil that have been used, it is ap- 
parent that certain differences re- 
ported in the use of emulsion muds 
may be attributed to the kind of oil 
used. The type of oil can influence 
the ease of emulsification. the stabil- 
ity of the resulting emulsion, the lub- 
ricating properties of the mud, the 
fluorescence of the mud. the odor 
of the mud, and the effect on rubber 
in contact with the mud. 

Specific information as to the best 
type of oil to use in preparing oil- 
emulsion muds does not seem to be 
available. There does appear to be a 
preference for using a refined frac- 
tion such as diesel oil with the fol- 
lowing specifications: Gravity, 28 to 
36 API; flash point, above 190 F: 
aniline number, above 155. Other re- 
fined oils or crude oils may be used 
for economic reasons; however, the 
above specifications should serve as 
a helpful guide in selecting a suit- 
able oil for use in preparing emulsion 
muds. 


Preparation and Maintenance of 
Emulsifying Muds 

lf the differences in emulsifying 
agents, base drilling fluids, and types 
of oil are kept in mind, certain ob- 
servations may be made regarding 
the preparation and maintenance of 
emulsion muds in general. 

1. The particular mud to which 
oil is to be added must possess the 
desired properties before adding the 
oil. The oil should not be considered 
as a conditioning agent for a bad 
mud. It is added to improve the per- 
formance of a well-treated mud. 


2. The amount of oil added has 
varied between 5 and 30 per cent, 
depending upon the properties de- 
sired. Improvement in the lubricat- 
ing properties of the drilling fluid is 
noted with as little as 5 to 10 per cent 
oil by volume. As this oil percentage 
is increased the water loss is lowered. 
Most of the emulsion muds used to 
date have contained 10 to 20 per 
cent oil by volume. : 


re. 


3. The oil may be added to the 
pump suction or to the mud pit and 
emulsified with the mud gun. The 
oil should be added slowly to distri- 
bute it evenly through the mud sys- 
tem. If oil is added to a weighted 
mud, the addition must be controlled 
so that weighting material can be 
added to prevent the lowering of the 
hydrostatic head of the mud column. 


4. When an emulsion is prepared 
in a mud containing lignitic or ligno- 
sulfonate compounds as the disper- 
sant and this compound is to serve 
also as the emulsifying agent, it has 
been observed that additional 
amounts of the compound should gen- 
erally be added to properly emulsify 
the added oil. 

5. When soaps are used as the 
emulsifying agent in lime-base muds, 
it has been found that the properties 
are better controlled if the phenolph- 
thalein alkalinity of the filtrate is 
maintained above 7 cc. of N/50 
H,SO, per cubic centimeter of filtrate. 

6. The filtrate of emulsion muds 
should be closely observed during the 
drilling operation. This filtrate should 
be a clear water with no oil separat- 
ing or emulsified in it. If an emulsion 
is obtained as the filtrate. it indicates 
that the solids in the mud are not 
properly dispersed to form capillaries 
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of a size that can be plugged by the 
droplets of oil. If oil separates as a 
layer in the filtrate, it indicates that 
insufficient eniulsifying agent is pres- 
ent in the mud or that contaminants 
are destroying the stabilizing proper- 
ties of the emulsifying agent. 

7. The maintenance of the emul- 
sion mud is the same as that for the 
drilling fluid to which the oil is added. 
If the concentration of oil falls be- 
low the value desired, additional oil, 
and emulsifying agent may be added. 

8. Oil resistant rubber should be 
used wherever rubber is to come in 
contact with an emulsion mud. This 
includes the piston rubbers and the 
valve inserts of the mud pumps, and 
the rubber pipe protectors. 


Questionnaire on Emulsion Muds 

A questionnaire was prepared by 
the Study Committee on Drilling 
Fluids to obtain additional data con- 
cerning the effect of emulsion muds 
on the drilling operation, the geolog- 
ical interpretation of logs and sam- 
ples, and ‘the completion operation. 
The numerical data received thus far 
in answer to the questionnaire, to- 
gether with the data and informa- 
tion previously published or discussed 
in meetings of the study committee, 
are used in the discussion to follow. 

It is realized that the values given 


in supporting the following discus. 
sion represent only a fraction of the 
total data available; however, it js 
felt that the answers to the question. 
naire do represent a cross section of 
the results that might be expected in 
the use of emulsion muds. 

At the time of preparation of this 
report, information had been ob. 
tained on 101 wells using emulsion 
muds. All of these wells were not 
drilled in locations or under condi- 
tions which would permit comparison 
with wells using ordinary mud. Only 
those wells where the operator felt 
that a comparison was possible were 
used in evaluating the relative per- 
formance. 


Effect of Emulsion Muds on 
Drilling Operations 

Papers published by Van Dyke’, 
Nichols and Walters®, and Weichert 
and Van Dyke® have discussed in de- 
tail case histories where advantages 
have been noted in the use of oil emul- 
sified in the drilling fluid. These in- 
dividual case histories will not be re- 
peated in this report. The results re- 
ported in the use of the emulsion dur- 
ing drilling operations, however, will 
be discussed briefly. 

1. Drilling Rate. The increased 
drilling rate upon the addition of oil 
has been evidenced in two ways: 
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COMPARATIVE ‘DRILLING RATES 
BETWEEN CONVENTIONAL AND OIL EMULSION DRILLING MUDS} 
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a. An increase in the rate of pene- 
tration immediately on the addition 
of oil. This increase has been observed 
by different companies in different 
areas. Fig. 1 shows this increased 
rate on a well in South Louisiana. 
The electric log on this well indicated 
no change in the type of formation 


case the drilling rate of the well using 
the emulsion mud was compared with 
the well in the field having the fastest 
drilling rate using ordinary mud. 
The data on drilling rate change 
with emulsion muds available in the 
literature and received in answer to 
the questionnaire may be summarized 


AMERICAN HOIST & DERRICK CO. 


as follows: 
ST. PAUL 1, MINNESOTA 


being drilled immediately after the 
addition of the oil. 

b. A decrease in the drilling time 
or rotating hours for offset wells 
drilled under as nearly the same con- 
ditions as possible, with the excep- 
tion that an oil-emulsion mud was 
used in the wells drilled more rapidly. 
Fig. 2 shows graphically the decrease 
in drilling time on a well in the North 
Louisiana area. Fig. 3 shows the de- 
crease in rotating time for a well in 


the Pickton field of East Texas. In this 








Number of wells compared 

Number showing increased rate ...28 
Number showing decreased rate ... () 
Number showing no change ........ 4 
Percentage increase 9-160) 


The lowest percentage increase was 
reported in drilling the chert and hard 
lime formations of West Texas with 
5 and 8 per cent increases in two 
cases reported for that area. 

2. Bit Life. The data available on 
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COMPARATIVE DRILLING RATES 
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WILSON-SNYDER “214-P” 
DUPLEX POWER PUMP. 


Check these outstanding features of the new Wilson- 
: Snyder 214-P and 212-P Pumps, especially designed 
Wa" « 14” zi for medium-depth drilling: 
7 One-piece, high-strength power frame. 


One-piece, direct-flow type, cast steel fluid end with large 
passages for easy flow. 


Has range from 310 


GPM at 1375 psi Heavy-duty, field-adjustable roller bearings throughout. 


using 5'2”’ to 7'4”" 2 DI-HARD, long-life, fluid-cylinder liners and HI-HARD piston 
“3 rods. 





liners respectively 


with 325 HP rating ; : i one , 
Power end lubricated with combination oilbath and positive- 
at 65 rpm. R flow lubrication. 


Forged alloy-steel, heat-treated, fluid valves and seats. 


Crosshead-pin roller bearings, diaphragm stuffing boxes, 
and fluid-end stuffing boxes are pressure grease-lubri- 
cated, 





Call or Write Houston Headquarters or your 
nearest Wilson Store for additional information 
Exclusive Distributors—Louisiana and Texas Gulf Coast 
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increased bit life with the use of an’ 


oil-emulsion mud follows: 
Number of wells compared 
Number showing increased life .... 
Number showing decreased life .... 2 
Number showing no change 3 
Those cases showing increased bit 
life varied in percentage increase 
from 5 to 52 per cent. The two cases 
having a decreased bit life showed 
decreases of 15 to 26 per cent. These 
two cases were in the chert and lime- 
stone formations of West Texas; how- 
ever, two of the cases showing in- 
creased life of 5 and 20 per cent were 
in the hard shale, limestone, and chert 
formations of the same area. 


3. Bore-hole Conditions. There is 
general agreement among the users of 
emulsion muds that bore-hole troubles 
encountered in the drilling operation 
have been minimized with the use of 
the emulsion muds. The improvement 
has been noted in decreased heaving 
of shales and less balling of the bit 
and drill collars. This has resulted in 
less lost time spent in reaming after 
trips, in spudding to clean balled 
bits, and in fishing for stuck drill 
pipe. The literature and reports to 
the study committee have indicated 
that the use of emulsion muds has 
been especially helpful in directional- 
drilling operations because of the im- 








Aetna 


The tougher 

the job you 

assign them to, 

the quicker 

you'll recognize 

the fact that every 
Aetna bearing is en- 
gineered to give it extra 
stamina in every part. 


This extra-value engineering pays off in extra- 

value performance, longer equipment life, lower 
equipment operating and maintenance costs. 

It is this extra-value engineering that has brought 


wide recognition of Aetna quality in all types of oil 
country bearing applications. . . in rotary tables, crown 
and traveling blocks, catheads, plug valves, safety 
blocks, casing swivels, draw works drums as well as in 
the mighty motor trucks that do the heavy hauling. 
Greater round-the-clock reliability and longer life 
are advantages which come to any hard working oil 
country equipment when Aetna bearings lend a 
hand. Why not send your prints for recom- 
mendations and estimates? No obligation. 


AETNA BALL AND ROLLER BEARING COMPANY 
4600 Schubert Avenue s Chicago 39, Illinois 


Standard and Special Ball Thrust Bearings © Angular Contact 

Ball Bearings © Special Roller Bearings © Ball Retainers 

® Hardened and Ground Washers © Sleeves ¢ Bushings @ 
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proved bore-hole conditions and the 
reduction of torque. Caliper logs of 
the open hole that have been cub. 
mitted to the committee have shown 
less hole enlargement in wells drilled 
with emulsion muds than in wells 
drilled with ordinary muds. 

Answers to the questionnaire re. 
ported 54 comparisons between emul- 
sion and ordinary mud jobs. In each 
case compared, improvement was 
noted in bore-hole conditions. 


4. Effect on Mud Pumps. In the 
comparison of 81 wells using emul- 
sion muds, 76 cases indicated no in- 
crease in pump troubles; in fact. one 
operator with 26 emulsion jobs re- 
ported that the emulsion mud was 
generally easier on the pumps. In the 
other 5 cases, an increase in the re- 
placement of pump parts was noted. 
The pump parts requiring the most 
frequent replacement were the rubber 
pistons and valve inserts. In cases 
where rubber deterioration is taking 
place when oil-resistant rubber parts 
are used, the trouble may lie in one 
of the following: 

a. The oil used in preparing the 
emulsion may be too high in aromatic 
content. The aniline number, which 
is indicative of the aromatic content. 
should be above 155. 

b. The oil emulsion may not be 
stabilized. If the emulsion is not 
stable, the oil may come in contact 
with the rubber parts and cause more 
rapid deterioration than a properly 
stabilized emulsion. 


5. Economy. The increase in the 
cost of the emulsion mud over ordi- 
nary mud will vary from $1 to $2 
per barrel of mud in the system, de- 
pending upon the concentration of 
oil desired. To determine whether 
the use of oil is economical, the sav- 
ing in bits, rig time, and mud main- 
tenance must be compared with the 
increased cost of adding the oil. Cases 
have been reported in which the mud 
costs have been less where emulsion 
muds are used because of the decrease 
in maintenance cost. 

In those cases where improvements 
have been noted in the drilling opera- 
tion upon the addition of oil to the 
drilling fluid, the improvement may 
be explained by the following: 

a. The lubricating property of the 

oil. 

b. The lower water loss to the 

formation. 

c. The prevention of balling. 


The improvement in drilling rates. 
bit life, and bore-hole conditions has 
been reported for emulsion muds pre- 
pared in the various types of drilling 
fluids using all types of oil and emul- 
sifying agents. 
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Geological Interpretation 


The geological interpretation of 
electric logs, side-wall samples, and 
cores when using oil-emulsion muds. 
has been the subject of considerable 
discussion ever since the recent wide- 
spread use of oil in drilling fluids. 
The enhanced value of the emulsion 
mud in the drilling operation met with 
the immediate approval of the drill- 
ing departments of most companies. 
The geological departments of some 
companies, however, were reluctant 
to use emulsion muds because of the 
possible masking of oil shows in 
formation samples by oil in the mud. 

The answers to the questionnaire 
concerning the effect of oil emulsified 
in-drilling fluids on the electric log. 
side-wall samples, and cores may be 
summarized as follows: 

1. Electric logging. 

Number of wells reported 
Number satisfactory 
Number unsatisfactory 
2. Side-wall sampling. 
Number of wells reported 
Number interpretation unaffected ..34 
Number interpretation affected ....31 

3. Coring. 

Number of wells reported ........... 23 

Number interpretation unaffected ..20 

Number interpretation affected ... 3 
(side-wall cores) 

The only cases where correct inter- 


pretation of geological information 
was affected were in side-wall sam- 
pling. The effect of the oil in the mud 
was noted in the odor test for gas 
shows and in the fluoroscopic exam- 
ination of side-wall samples and cores. 
The odor of the oil in the mud made 
difficult the correct identification of 
gas in gas sands from the side-wall 
samples alone. The fluorescence of the 
oil in the mud presented a problem 


in the identity of gas and/or water 


sands from side-wall samples alone. 
The difference, however, in the color 
of the fluorescence of the oil in the 
mud and the oil in place permitted 
the identification of oil sands. Al- 
though 31 cases were reported where 
the oil affected the interpretation of 
side-wall samples, the notation was 
made in the questionnaire that 16 of 
the 31 were only sightly affected. 


The usual mud logging operations 
have been carried on successfully in 
wells drilled with oil-emulsion muds. 
Generally, there is a relatively con- 
stant show of gas from the oil in the 
mud. There is a marked increase in 
gas content when gas-bearing forma- 
tions are penetrated. The fluorescence 
of the oil in the mud is dull in con- 
trast to the live oil from the forma- 
tion. If refined oil is used in mud, the 
color of the fluorescence is distinctly 
different from that of formation oil. 


There is an Axelson Deep Well 


Pump Liner designed for 


every specific well condition. 


\XETSON 


Completions 

Cases have been reported by Van 
Dyke* where greater productivity has 
been obtained from wells drilled with 
an emulsion mud than from offset 
wells drilled with an ordinary mud. 
It is felt that the principal advantage 
of the emulsion mud over ordinary 
mud in improving the productivity is 
the decrease in the amount of water 
entering the formation. It has been 
suggested that other factors affecting 
the productivity may be the surface 
tension of the emulsion-mud filtrate 
and the effect of the filtrate on hydra- 
table materials in the sand. 

The effect of emulsion muds on 
completion operations reported in the 
answers to the questionnaire may be 
summarized as follows: 


Number of wells compared 

Number with improved completion 10 
Number with no change 

Number with impaired completion 0 


The remarks on the completion op- 
eration indicate improvement in the 
completion of a low permeability 
formation and greater ease in bring- 
ing in and cleaning the well. Three 
operators reported one case each of 
improvement in completion opera- 
tions, and oné operator reported 7 
cases of improvement. Three opera- 
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tors, two with 2 cases each, and one 
with 26 cases, reported no change in 
completion operations. It should be 
pointed out that the questionnaire 
was sent only to operators in the Gulf 
Coast area where completions are not 
particularly troublesome in the ma- 
jority of cases. In the Gulf Coast area. 
oil-emulsion muds have been used 
principally to improve bore-hole con- 
ditions and increase the rate of drill- 
ing rather than improve completions. 
In other areas oil-emulsion muds have 
been used for the specific purpose of 
improving completion. Van Dyke, in 





his paper, reported that 49 shallow 
wells in a field in Oklahoma, drilled 
with emulsion muds, showed increased 
productivity over numerous wells in 
the same field drilled with ordinary 
muds. 


Conclusions 

1. The data presently available to 
the study committee have indicated 
that the use of emulsion muds has 
definite advantages over ordinary 
muds in the drilling operation by in- 
creasing the drilling rate and bit life. 
and by minimizing bore-hole trou- 
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bles. This improvement has been ob. 
served with all types of emulsiiying 
agents used in many types of drilling 
fluids, to which either refined or «rude 
oil has been added. The type ©! for. 
mation drilled influences the cegree 
of improvement. 

2. The preparation and mainten. 
ance of an oil-emulsion mud presents 
no difficulties if it is remembered that 
the type of ordinary mud to which the 
oil is added is the controlling {actor 
in the maintenance of the emulsion 
mud. 

3. Emulsion muds do not affect 
the correct geological interpretation 
of electric logs or conventional cores. 
In some of the cases reported. the 
odor of the oil in the mud and its 
fluorescence has presented a problem 
with side-wall samples and cores in 
the identification of gas and water 
sands. 

4. The information on the effect of 
emulsion muds on completions indi- 
cates either an improvement or no 
change in completion. operations. 

5. Most operators report no effect 
of emulsion muds on the mud pumps. 
However. since more rapid deterio- 
ration of the rubber pistons and valve 
inserts has occurred in some cases. 
the problem should be investigated 
further to determine the cause of and 
the remedy for this deterioration. 

6. More information should be ob- 
tained to permit a more detailed study 
of the effect of the various types of 
emulsifying agents, drilling fluids. 
and oils on the geological interpre- 
tation, completion operations, and 
rubber deterioration. When this in- 
formation is assimilated, it is felt 
that more exacting recommendations 
can be made on a particular emulsion 
mud to produce the best and mos! 
economical results for a given con- 
dition. 
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Salt Water Injection 


Projects in Oklahoma 


Many plans return water to formation if came 
from, which may lead to full scale waterflooding 


K. MARSHALL FAGIN* 


T tiousanps of dollars are being spent 
every day by oil well operators to 
gather salt water and inject it into 
wells so as to prevent damage to the 
surface soil of their producing leases 
by the storage of salt water in open 
pits or to prevent contamination of 
fresh water supplies by disposal in sur- 
face streams. In many fields, notably 
East Texas, the disposal of salt water 
is carried on cooperatively as a public 
utility on a fieldwide basis. In other 
fields, the collection and disposal of 
salt water is handled by the individual 
operators. 

In several of the States in the Mid- 
Continent, such ‘as Oklahoma, the 
operators who are faced with the salt 
water disposal problem present their 
plans for injecting the water to the 
State regulatory body at a public hear- 
ing called for the purpose. The ac- 
companying table is a resume of recent 
orders by the Oklahoma Corporation 
Commission authorizing operators to 
install such disposal systems. 

The size of the systems depends on 
the volume of salt water that must be 
disposed of. Some of the injection 
wells may take several hundred bbl of 
water daily by gravity, and others may 
take a thousand bbl or more daily by 
use of pumps. 

The salt water is to be injected into 


*Editor, Drilling and Producing. 


the same formation from which it is 
produced in about half of the pro- 
jects listed. Such projects may serve 
not only to dispose of the salt water 
but also to, waterflood some of the oil 
producing formation in the vicinity 
of the injection well, and thus increase 
the recovery of petroleum in nearby 
producing wells. Favorable results of 
such injection projects may be ex- 
pected to lead to full scale water flood- 
ing programs, provided sufficient 
water can be obtained at a cost that 
is low enough to make such a full 
scale program profitable. 

In the first project listed in the 
table, Deep Rock Oil Corporation was 
granted permission to use an old Lay- 
ton sand well, Walker No. 1, for the 
disposal of salt water being produced 
along with oil from the Viola lime 
wells on the lease. The salt water was 
being trucked off of the Walker lease 
for disposal in another salt water dis- 
posal system at the time of the hear- 
ing. The salt water will now be dis- 
posed of through the annulus between 
the 1034-in. surface pipe and the 7-in. 
casing of Walker No. | into various 
salt water bearing sands found be- 
tween the depths of 906 and 2880 ft. 
which contain no oil or gas. This 
project. of course, will not be of any 


-EXCLUSIVE 
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benefit to production from the \ iola 
lime wells. It is strictly a disposal 
project. 

The Cities Service disposal project 
on the Phillips “B” lease in Cotton 
County, however, may be of some 
benefit to production from the sur. 
rounding Cisco sand wells. Salt water 
produced from the Cisco sand in 
nearby wells is to be injected into the 
Cisco sand in the Phillips “B” well 
No. 4. The injection well is not pro- 
ducing oil in paying quantities. Cas. 
ing is set and cemented near the top 
of the Cisco at 1577 ft. The salt water 
is to be injected into the Cisco be- 
tween the depths of 1576 and 1589 ft. 

Tidewater Associated Oil Company 
obtained permission to use its Jean- 
etta Tiger No. 13 well for disposal of 
salt water into the Bartlesville sand 
after its Jeanetta Tiger No. 14 reached 
its capacity for disposal of salt water 
from other wells on the lease. Well No. 
13 was producing only one bbl of oil 
and 13 bbl of water per day at the 

. time of the hearing. Disposal of water 
into the Bartlesville in No. 13 may be 
beneficial to the production of oil 
from nearby Bartlesville wells. 

The Texas Company obtained per- 
mission to use a Cromwell sand dry 
hole, L. Tanner No. 14, for the dis- 
posal of salt water being produced 
from nearby Cromwell sand oil wells. 
Disposal of salt water into this dry 
edge well may be of some benefit to 
production from nearby producers. 
This project will also relieve the 
Texas Company from expenses incur- 
red by the present use of another com- 
pany’s injection well in the area. 

Shell Oil Company obtained per- 
mission to use its J. Carmichael No. 
11-B well, a depleted Endicott sand 
well, for the disposal of salt water 
being produced by nearby Hoover 
and Endicott sand oil wells. This 
project replaces disposal in earthern 
pits on the lease and may be bene- 
ficial to production of nearby Endi- 
cott sand oil wells. net 








Salt water disposal projects authorized recently by the Oklahoma Corporation Commission 





\rder No. Company Well Name & No. 


Disposal formations 





Sec-Twn-Rge County fom to 


Salt water producing 


Description Disposal through formation 





24191 
24302 
24079 
24315 
24107 
24034 


24258 


Deep Rock Oil Co. Walker 1 

Cities Service Oil Co. Phillips B-4 
Tidewater Assoc. Oil Co. Jeanetta Tiger 13 
Sunray Oil Corp. Jane 

Magnolia Pet. Co. Metropolitan 10 
Garr-Woolley McCullough 2 
The Texas Co. L. Tanner 14 


Shell Oil Co. “J. Carmichael 11-B 
Orth 3 
E. C. Mullendore 9 


Wirt Franklin 70 
Kelsay 1 

W. W. Woodworth | 
Magnolia-Reed 1 
Dugan B-6 

Jerry McCoy 25 


24041 


24301 Cities Service Oil Co. 


Sinolair O. & G. Co. 


Shell Oil Co. 

Burk Royalty Co. 
2 Amerada Pet. Corp 
24351 Magnolia Pet. Co. 
24369 R. Benton Ross 


24380 Pure Oil Co. 


24344 


(SW) Salt water bearing. 


2,880 
1,589 
2,618 
2,020 
4,287 
2,295 
3,450 


2,215 
1,610 
2,414 


16-6N-3E Pottawatomie 
17-38-11W Cotton 
16-17N-7E Creek 
22-14N-11E Okmulgee 
27-2N-7E Pontotoc 
5-23N-5E Pawnee 
28-12N-9E Okfuskee 


3-24N-1W Noble 
17-38-11 W Cotton 


10-20N-8E Pawnee 
Carter 
Kiowa 
Jefferson 
Seminole 
Cotton 


Carter 


_ 8-45-3W 
20-7N-17W 


10-48-4W 

31-6N-8E 
5§-5S-12W 

23-48-3W 


Viola Lin 
Cisco Sd 
Bartlesville sd 
Wilcox Sd 
Various 
Various 
Cromwell Sd 
Endicott & 
Hoover Sds 
Cisco Sd 
{Bartlesville & 
\Tonkawa 8ds 
Healdton Sds 
Viola Lin 
Hoxbar 
Gilcrease 
Thomas Sd 
Healdton Sd 


Annulus 


Various (SW) Sds 
Cisco Sd 7. in. casing 


Bartlesville Sd 5% in. casing 
Booch (SW) Sd 5 in liner 
Bromide Sd 7 in. casing 
Pennsylvania (SW) Sd 514 in casing 
Cromwell (SW) Sd 7 in. casing 
Endicott Sd 
Cisco Sd 
Bartlesville Sd 
Penn (SW) Sd 
Wilcox 
Hoxbar (SW) Sd 
Booch (SW) Sd 
Unnamed (SW) Sd 
Basal Healdten 
(SW) Sd 


53% in. casing 
7 in. casing 
53% in. casing 
2 in. tubing 
8}4 in. casing 
5 in. casing 
9 in. casing 
7 in. casing 
514 in. casing 
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An Oil Man in Latin America 


Bill Sargent Gives AIME a Resume of His Travels in 
South and Central America and Tells of Living Conditions 


William H. “Bill” Sargent, man- 
ager of export sales for Sargent Engi- 
neering Company, was guest speaker 
at the February meeting of American 
Association of Mining and Metallurg- 
ical Engineers Juniors in Downey, 
California, and, illustrating his talk 
with colored slides, presented an in- 

| teresting and amusing discussion of 
| the countries south of the border. 


Sargent prefaced his discussion of 
| the color slides, which depicted his 
travels through South America, with 
some general comments on what the 
“sringo” can expect. He described the 
Latin American countries as a land 
of many extremes. At Lake Mara- 
caibo, Venezuela, you find intensive 
modern oil drilling and production 
directly over the water, while the na- 
tives live in primitive huts along the 
shore. 

This Maracaibo development is 
tremendously impressive. In the be- 
gining, one company leased the shore 
rights and began drilling. A second 
company came in on the offshore 
rights, and a third leased the center 
of the lake. Today all three opera- 
tors have producing wells, some as 
far as twenty-two miles off shore. The 
j problem of establishing and main- 
taining a location on the lake is severe 
due to the high waves that can engulf 


“4 and capsize boats, and because of the 
2 silty bottom of the lake which seem- 
” ingly swallows up foundations like 
- quick sand. It is common practice to 
. sink heavy cement pillars for corners 
of the derrick floor some 300 ft into 
the silty lake bottom without ever 
reaching bed rock. These pillars are 
~ allowed to settle in by placing weights . 
ng upon them, as it has proved impossi- 


_ ble to jet or drive them. In some cases, 
the wells are drilled in 200 ft of wa- 
ter, which necessitates a total depth 
of 500 ft for the cement pillars, 

Sargent noted that a majority of 
oil company technical personnel in 
South America come from the Gulf 
Coast or Europe. He did, however, 
mention several former West Coast 
oil men who are now active in South 
merica. The opportunity for cap- 
able technical men is excellent, but 
argent warned against the idea of 
getting rich quick. He noted that the 
sai South American may appear ignor- 
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ant, but that actually he is far from 
being dumb. The general tendency is 
to welcome anyone who has some- 
thing constructive to offer, but to 
eliminate the man who is only inter- 
ested in making a dollar at the ex- 
pense of the native. 

For those contemplating South 
American visits, Sargent advises a 
large wardrobe of nylon clothing. 
While it has the disadvantage of re- 
taining heat, it has a major advantage 
in that it can be washed by hand. 
Khaki clothing is always acceptable 
in the field and it is very seldom that 
a business suit would be necessary 
outside of the major cities. 

To avoid the prevelant tropical dis- 
eases Sargent advised eating only 
fruits or vegetables which you can 
peel yourself and avoid water and 
fresh milk. Every liquid should be 
boiled and ice should never be added. 
Sargent noted that in the camps of the 
major companies, every bite of food 
is flown in to avoid contamination. If 
a man will use his head and eat only 





in the company camps or in the best 
well known eating places, he should 
be able to survive a South American 
visit without difficulty. 

The slides illustrated Sargent’s trip 
through Mexico, Guatemala, Panama, 
Colombia, Venezuela, and Trinidad. 
One significant feature of all these 
countries which the slides bore out is 
the important aspect of religion to 
the people. Near Mexico City, for 
example, there are the shrines at Gua- 
dalupe and Acoma. The former has 
been associated with many miraculous 
cures. At Acoma the church which 
was built around 1500 by the Span- 
iards was, until a few years ago, par- 
tially under the water of a river. Now, 
with the course of the river changed, 
the church is being restored as a na- 
tional shrine. The interesting feature 
is the remarkable state of- preserva- 
tion. One fresco, which depicts the 
crucifixion, still holds its colors after 
more than 400 years in a section of 
Mexico where even modern paint will 
not stand up for one. At Bogota, Co- 


pot, 


AIME Gulf Coast Section new officers and directors gather around A. W. 
Waddill, center, 1951 chairman. Left to right are: E. L. Petree, past chairman 
and director; E. F. Stratton, secretary-treasurer; E. B. Miller, director; Waddill, 
Dr. George Gray, vice chairman; E. A. Rassinier, director, and Tom Borland, 
director. Not shown are: Dr. George Fancher, vice chairman for Texas Univer- 
sity; A. B. Stevens, vice chairman for Texas A & M, and Herman Otto, director. 
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Take Time to 


Save Time— 


Many items of equipment that 
will save you hours of time and 
your company thousands of 
dollars are described in the ads 
in this issue and in the New 
Machinery Department begin- 
ning on page E-37. 

Use the reply card, requiring 
no postage, to obtain complete 
details and prices. 





JENSEN 
—Efficient 
Cost Cutter 


Jensens lift oil more smoothly... 
take less servicing and repairs... 
and are readily adaptable to all well 
conditions. Jensen’s rugged con- 
struction and simple design give 
dependability and trouble-free per- 
formance that results in efficient 
cost cutting and higher profits. 


If high production costs are cut- 
ting your profits it will pay you to 
look into Jensen. Factual informa- 
tion is available at your nearby 
Jensen dealers or in the free litera- 
ture sent upon request from Coffey- 
ville. Drop us a line today—all 
letters answered promptly. 


JENSEN 


BROTHERS MFG. CO. 


Coffeyville, Kansas, U. S. A. 


Export Office: 50 CHURCH STREET 
NEW YORK CITY 
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lombia, a monastery stands high on 
one mountain, while across a saddle 
back on a second mountain, there is 


a statue of Christ only 11 in. shorter 
than the Christ of the Andes. Sargent 


described a large room in the mon- 
astery which he saw jammed with the 
crutches of those who had come to the 
monastery, received their cure and 
walked away. The Christ statue was 
equally impressive due to its con- 
struction from large blocks of marble 
in a virtually inaccessible location. 

Other interesting pictures depicted 
the Mexican pyramids near Tiwacan. 
These were constructed 10,000 years 
ago for sacrificial purposes yet they 
are perfectly square and accurately 
aligned with the earth’s poles. The 
famous floating gardens and_bull- 
fights of Mexico City were also de- 
picted in detail. 


Sargent devoted some time to the 
city of Caracas, the capitol of Vene- 
zuela. This city is the center of foreign 
oil operation in South America and 
virtually every oil company has a 
head office there. The problem of a 
sales organization at Caracas is two- 
fold; the high cost of maintaining a 
man and the beauty of the city itself, 
which deters quite a few from travel- 
ing back to where the actual produc- 
ing operation is going on. Sargent 
estimated that it would cost between 
$40,000 and $50,000 per year to sta- 
tion a representative in Caracas. He 
observed that many met their down- 
fall in the bar at the Avila Hotel, 
which he described as the finest hotel 
in South America. 


Sargent concluded his talk with a 
series of pictures on Trinidad. He de- 
scribed in detail the Pitch lake from 
which the highest grade roofing tar 
in the world is produced. The pitch 
is pried in chunks from the lake’s 
surface and trucked to a nearby re- 
finery. After six months, the hole will 
have refilled itself and the same op- 
eration can be repeated again and 
again. Sargent’s concluding remark 
was that, despite the beauty and in- 
terest of South America, it was cer- 
tainly a welcome feeling to board the 
plane at Trinidad for his return to 
the United States. ea 


Aids Agriculture Plan 


A scholarship fund of $2700 has 
been established by Standard Oil 
Company of California for equal di- 
vision between applicants from South- 
ern California 4-H Clubs and chap- 
ters of the Future Farmers of Amer- 
ica, the company announced. The 
awards are to be made on the basis 
of candidates’ record of accomplish- 
ment in club work, general scholastic 
ability, leadership. personality, etc. 


To obtain more information on products advertised see page E-37 


INCREASE PRODUCTION 
Clean Out Better With 
















Pump O. D. sizes are: 
2%, 3, 3'2, 4%, 3, 
5% and 7 inches. 20, 25 
and 30 ft. length. Strong 
bail welded to heavy 
seamless steel tube. 
Heavy grooved plunger 
assures liquid seal. Wire 
line direct connected to 
plunger for great suction. 


MILLER BAILERS 


Bailer O. D. sizes are: 
3, 3%, 44, 5 and 5% 
inches. 20, 25 and 30 ft. 
length. 


Miller Sand Pump Co. 


General Office Box 4516 
1524 SE 29th St. 
OKLAHOMA CITY 9, OKLA. 
EXPORT OFFICE 
30 Rockefeller Plaza 
NEW YORK CITY 20, N. Y. 


See Composite Catalogue, 
Page 3305 











TECHNICAL CONSULTING 
PROOUGTICN ENGINEERING 
SERVICE , INCLUDING 
CORE ANALYSIS 
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Water Treatment 
Installation 
with Filtration 
System on Shallow 
Flood 
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Presentation of service citations to 
14 past district chairmen and election 
of new officers highlighted final ses- 
sions of a three-day American Petro- 
leum Institute production meeting in 
Beaumont, Texas, held as a part of 
the year-long Spindletop anniversary 
celebration. Citations for outstanding 
service, awarded for the first time this 
year, went to men who served as API 
district chairmen from 1928 through 
1948. 

Twelve of the 14 men receiving 
awards, presented by J. C. Donnell, 
lI, president of The Ohio Oil Com- 
pany, and production vice president 
for the API, are shown in the accom- 
panying photo. They are: Sitting, R. 
0. Garrett, Arkansas Fuel, Shreve- 
port; A. G. Levy, oil consultant, Hous- 
ton; E. P. Hayes, The Texas Com- 
pany, Houston; D. V. Carter, Magno- 
lia Petroleum, Dallas; John A. Rit- 
ter, Sun Oil, Dallas; R. E. Bridges, 
Humble Oil and Refining, Houston. 
Standing, C. E. Sutton, Pure Oil, 
Houston; W. E. Winn, Ashland Re- 
fining, Dallas; B. J. Dowd, Union 
Producing, Shreveport; E. P. Hub- 
bard, Gulf Oil, Houston; W. V. Vietti. 
The Texas Company, Houston; W. T. 
Doherty, Mound Company, Houston. 
Absent were R. B. Kelly, Pure Oil, 
Fort Worth, and W. S. Morris, East 
Texas Salt Water Disposal Company, 
Kilgore. 

Seven officers of the newly-elected 
API group, shown in the photograph 
are: Seated, Harold Denton, Sun Oil, 
Beaumont, chairman of the advisory 


committee: Olin G. Bell. Humble Oil 
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API Production Men Cite 14 Past Chairmen 


and Refining, Houston, district chair- 
man; W. B. Duncan, Houston Oil 
Company of Texas, Houston, vice 
chairman for Texas Gulf Coast area. 
Standing, R. B. Chesney, Sunray Oil, 
Benton, Louisiana, district secretary- 
treasurer; Ben F. Carter, Union Pro- 
ducing. Shreveport, vice chairman for 
Arkansas-North Louisiana area; W. 
C. Lenz, The Texas Company, Wichita 
Falls, vice chairman for North Texas 






































Past API district chairmen who received service citations at Beaumont, Texas, meeting. 


area; E. C. Patton, Jr., Magnolia Pe- 
troleum, vice chairman for North 
Central Texas area. 

Other newly elected vice chairmen 
not in the picture are: Weldon Ram- 
seur, Gulf Refining. Laurel. Missis- 
sippi, Mississippi-Alabama: William 
Tody, Gulf Oil, Odessa, West Texas- 
New Mexico; W. T. Crowder, Jr.. 


Lufkin Foundry and Machine Com- 
pany. Kilgore, East Texas: and E, N. 
Van Duzee, Shell Oil, New Orleans, 
South Louisiana. 








Louisiana Tidelands 
Produce 15,000 Bbl Daily 
Louisiana’s offshore oil wells are 
woducing about 15,000 bbl a day, 
the State Department of Conservation 
has reported. More than 5,000,000 bbl 
have been poured into oil barges since 
1e first well was completed in No- 
ember 1947, James H. Tillery, Jr.. 
department engineer, reported. 
Offshore oil production in Louisi- 
na in 1950 totaled 4,363,366 bbl, 
ompared with the 1949 total of 1,- 
064,205. The first Louisiana offshore 
il well, the report stated, was in the 
Ship Shoal area. Drilling of 176 wells 
ince then has resulted in the discov- 
of 25 oil and gas fields in the 
Gulf. 


Oi! Recovery Conference 


The second Oil Recovery Confer- 
ence is being held at A & M College, 
College Station, Texas, April 19 and 
10. Paul D. Torrey, consultant, Hous- 
ton, Texas, will be general chairman 

f the conference, which will feature 
) symposium on carbonate reservoirs. 

Chairman of the four sessions for 
the two days will be: Harry H. Power, 
Harold Vance, Torrey, A. B. Stevens, 
Joe A. Laird, and J. M: LeBeaux. 


Saudi Arabian Output Up 

Crude oil production in Saudi Ara- 
bia during February amounted to 17,- 
(44,102 bbl, or an average of 633,718 
bbl per calendar day, it was an- 
nounced by the Arabian American 
Oil Company. Crude oil production 
in January totaled 17,397,239 bbl or 
an average of 561,201 bbl per calen- 
dar day. Crude oil production for the 
first two months of 1951 amounted to 
55,141,341 bbl, an average of 595,- 
616 bbl per calendar day. 


 — 


e 


At the annual AIME banquet are R. 


“ , 4 > - ¥ | a¥ 


W. French, vice president of production, 


Sohio, and the new chairman of the Petroleum Division, AIME, 
and John E. Sherborne, retiring chairman. 


AIME Petroleum Branch Holds Annual Banquet 


The petroleum branch of the Amer- 
ican Institute of Mining and Metal- 
lurgical Engineers held a petroleum 
dinner in St. Louis, Missouri, re- 
cently. Shown at the head table in the 
photograph below, are, standing: 
Lincoln Elkins, Sohio, Oklahoma 
City; Harold Decker, Houston Oil 
Company, Houston; C. V. Milliken, 
Amerada Petroleum Corporation, 
Tulsa; M. L. Haider, Imperial Oil, 
Ltd., Toronto, Canada, vice president: 
R. W. French, Sohio, Cleveland, 
chairman; J. E. Sherborne, Union 
Oil of California; Bill Murray, Rail- 
road Commission, Austin, Texas. 
Seated are: Thomas C. Frick. Atlantic 


& H wi % 


Refining, Midland, Texas: Gail F. 
Moulton, Chase National Bank, New 
York, director; Paul R. Turnbull, La 
Gloria Corporation, Corpus Christi; 
Paul Andrews, Signal Oil and Gas 
Company, Los Angeles; Joe B. Al- 
ford, AIME executive secretary. 

Members of the executive commit- 
tee not pictured are John S. Bell. 
Humble Oil; R. C. Earlougher, Earl- 
ougher Engineering; John R. McMil- 
lan, Fullerton Oil, Pasadena; Harry 
H. Power, University of Texas; Dean 
H. Sheldon, consulting engineer; H. 
J. Struth, petroleum consultant; and 
R. E. Heithecker, Seaboard Oil Com- 
pany. Dallas, treasurer. 


At the head table for the AIME Petroleum Division banquet. (See story for names.) 


THE PETROLEUM ENGINEER, April, 1951 





















i” Ve 
ee * 
Peak 
"ES 
ae 






1951 





; # 
iF upp 
shat oo Be 


+ 
ae dg 


THE PETROLEUM ENGINEER, April, 1951 


2nb.s berg. ey 


“ eo. 
Fs SCOT i 


ete 


His scaeg 


GROVE 





[HEX LO NEVER FAILS 


TO OPEN OR CLOSE 


The only moving part in the Grove ChexFlo Valve is a 
tough Buna N tube which fits tightly around a stationary 
metal core. In. operation, only a fraction of a pound pres- 
sure is required to stretch the thin lip of the tube off the 
core, opening the valve with minimum pressure drop. The 
flow, streaming past the core, holds the rubber tube in the 
open position. When flow stops, the tube constricts shut 
around the core, closing tightly before the start of return 
flow. Reverse flow squeezes the tube more tightly on the 
core, making a seal which becomes tighter with increasing 
pressure. Specify Grove ChexFlo on your Meter Runs. 
Write for full information on the check valve that never 
fails to open or close. Grove “T” Valves on Meter 
Manifolds complete this efficient installation. 


RO) Vier 


1901 CALUMET ST., HOUSTON, TEXAS 


6529 HOLUS ST., OAKLAND, CALIF. 


1930 W. OLYMPIC BLVD., LOS ANGELES, CALIF. 











ON METER RUNS 


positive operation 
leak-proof seal 

no moving metal parts 
full-flow capacity 
minimum pressure drop 
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AAPG Teo Hold Annual Meet 
In St. Louis This Month 


The American Association of Petro- 
leum Geologists will hold its 36th an- 
nual meeting in St. Louis, Missouri, 
on April 23 through 26 together with 
the Society of Economic Paleontolo- 
gists and Mineralogists and the So- 
ciety of Exploration Geophysicists. 

\ few pre-convention committees 
will meet on Sunday, April 22, and 
Monday is the day for the business 
committee and other standing com- 
mittees. 

Oscar Chapman, Secretary of the 
Interior, is scheduled to address the 


ot 





joint session at 10 A.M., Tuesday, 
April 24. Each society will have its 
own separate program on Wednesday. 
The AAPG will present a symposium 
on “Geology of Oil and Gas Reser- 
voirs’’ with a panel discussion at 
night. Thursday AAPG sessions will 
feature papers on foreign oil fields 
and on subjects of various interests. 


Venezuelan Output Soars 


Venezuelan oil production hit a 
new high in February with an aver- 
age daily output of 1,638,000 bbl. The 
previous record was set in January 


with a total of 1,633,000 bbl daily. 


"PEERLESS: *“““: SEPARATORS 


Are... NEW... DIFFERENT! 





= 





By utilizing New Principles of Separation, they are achieving 


Unequalled Performance for High Pressure and Extreme Foam- 


ing Conditions. 


PEERLESS THEY 
are ws 
SPECIALISTS 
in the 2. 
SEPARATION 3. 
of 
LIQUIDS and GASES 


FEATURE: 


NEW ... DIFFERENT Extremely 
High Scrubbing Surface 


NEW ... DIFFERENT Means of 
Coalescence 


NEW ... DIFFERENT Simple Sensi- 
tive Torque Tube Leveltrol with no 
bleed pilot 





PEERLESS MANUFACTURING CO. 


Walnut Hill Lane at Old Denton Road 


P. O. Box 7193 


DALLAS, TEXAS Dixon 4-8431 


AGENTS IN: Houston, Odessa, Wichita Falls, and El Paso, Texas. 
Tulsa, Denver, Phoenix, Los Angeles, Boston, Philadelphia, 
Cleveland, New York City, Buffalo, Chicago, Richmond. 
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Steineke Named Consultant 
To Arabian American Oil 


Max Steineke, chief geological 
consultant to the Arabian American 
Oil Company, San Francisco, Cali- 
fornia, has been designated as recip. 
ient of the Sidney Powers Memorial 


Max Steineke 


Medal of The American Association 
of Petroleum Geologists. Presentation 
of the gold medal and scroll, signify- 
ing the highest honor in the science of 
petroleum geology, will be made in 
St. Louis, Missouri, April 24, 195], 
at the 36th annual meeting of the 
AAPG held jointly with the Society of 
Economic Paleontologists and Miner- 
alogists, and the Society of Explora- 
tion Geophysicists. 

Awarded in recognition of out- 
standing achievements in petroleum 
geology the award gives public recog- 
nition to Steineke’s signal success in 
discovering and developing vast oil re- 
sources in Saudi Arabia. 

Steineke was graduated from Stan- 
ford with an AB degree in 1921. His 
earliest field work was done in Alaska 
in 1921. Since 1946, he has been with 
the Arabian American Oil Company. 


Heads Rocky Mountain AAPG 


A. J. Eardley of Salt Lake City. 
Utah, has been named president of the 
Rocky Mountain section of the Amer- 
ican Association of Petroleum Geolo- 
gists. Head of the geology department 
at the University of Utah, Eardley 
was elected during the closing sessions 
of the group’s two-day meeting held 
recently in Denver, Colorado. 

Charles S. Lavington, Denver, am 
independent consulting geologist and 
oil producer, was elected vice pres 
dent. 

C. A. Hauptman of Salt Lake City. 
employed as a petroleum engineer by 
the United States Geological Survey: 
was chosen secretary-treasurer of the 


group. 
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ONG UP TIGHT JOINTS 
- with Republic Electric Weld Casing 


Tis 


ka The more uniform the casing wall thickness, the higher fully normalized for uniform structure and cold 

ith the joint strength and fewer the pull-outs. sized to further increase its high yield strength. 

i In Republic Electric Weld Casing, wall thickness It = pee pone sone pie am es 
and roundness always are uniform. Made of close- ooo ee See 5 aed 

PG tolerance, flat-rolled steel, it is cold formed to 


You can hold the line against pull-outs and collapse 







ity. tubular shape and joined with a weld that’s as _ by specifying that your strings be run with Republic 
the strong as the wall. Thus, when those clean, accurate Electric Weld Casing and Tubing. 
rer: threads are cut, a uniform depth of tough steel 
slo- remains beneath the root line all around the pipe. REPUBLIC STEEL CORPORATION 
ent No pull-out-inviting thin spots occur. GENERAL OFFICES a CLEVELAND 1, OHIO 
ley What’s more, it is made from high ductility steel, Export Department: Chrysler Building, New York 17, N.Y. 
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resi- Rebublic Electric Weld 
& an , 
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‘ity. ponder gi sides of which 
? inspected, Thus, the 
r by gh bich becomes the 
vey; hidden pt _— 
' the 





Other Republic Products include Line Pipe—Carbon, Alloy and Stainless Steels—Upson Studs, Bolts and Nuts—Electrunite Heat Exchanger Tubes 
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Unconventional Completion Method 
Proves Successful in Alberta Field 
An unusual completion method was used with apparent at 
success in a Madison limestone formation in southern Al- da 
berta by National Petroleum Corporation, Ltd., at its Na- an 
tional Cordasun Del Bonita No. 2 well. After drilling into on 
the top of the Madison lime about 6 ft with a rotary rig, de 
the company removed the rotary and installed a cable tool ne 
spudder with which 38 ft of open hole was drilled below ‘et 
the 7 in. casing string, which had been set 6 ft below the 
Madison top. th 
Bottom hole on completion was estimated to be approxi- 19 
mately 40 ft above the indicated oil-water interface. The su 
unusual completion method, although new to Canada, has co 
been used experimentally and on exploratory wells in the th 
The Bowen Casing Cutter is Rocky Mountain region. It is believed to have useful appli- th 
vr 1f : a cation to the Del Bonita area because of low permeability me 
a precision tool for cutting casing, aie in the Madison lime, which raises problems with the use an 
and tubing. Ideal for use with Bowen Jars and of drilling mud in rotary drilling. The low permeability is Se 
: compensated, from a production standpoint, by an indicated Ee 
Spears for all types of cut-and-pull operations. oil column of 60 ft or more in this completed well, the an 
Simple to operate and won't slip down pipe column comprising several porous zones and relative free- as 
7 ’ : , dom from gas or water intrusion. M 
after cutting begins. Withstands operating The indicated advantages of the cable tool completion 
stresses at all depths. Can be set and released method are summarized as: No disturbance of fluid phase St 
, F : equilibrium in the reservoir; no Jamine effect by invasion 
as often as desired without coming out of the of rotary drilling fluid; gas and oil shows becoming appar- yo 
hole. ent immediately upon penetration; uncontaminated bottom- su 
p hole samples; full face of pay zone is free to bleed into the dr 
Available in a full range of sizes. well or receive acid without hindrance of cement sheath: of 
: elimination of perforating and perhaps consequent fusing ba 
iad and cracking that may tap unwanted water or gas. The only thi 
VV As rotary drilling advantages said to be sacrificed are: Positive pu 
a 1 \ {= co wi gas and water shutoff where casing is cemented through the Th 
critical zones; improvement of core recovery and core an- er: 
—_ alysis, and control of formation fluids. he 
* Acidizing was carried out on the No. 2 well following th 
‘WHERE WERE the cable tool completion at 5190 ft total depth. A prelimi- W 
mad — _— of hah sam of acid _ ‘aah ge PY we 
‘ gal two days tater. Injection was made through tub- er 
YOU LAST AUG. 7 ing, with a circulating packer in the casing above the pay ze! 
AT 3:45 P.M.?”’ zone to hold back a full annulus of oil and retain the acid do 
. — below. Spent acid was recovered immediately after each tor 
job by swabbing and flowing back through the tubing. in 
Initial flow rate was reported as 50 bbl per hour while co 
acid, gas, and load oil were being recovered. On 34-in. 
choke at surface, an initial flow of 400 bbl was measured dei 
in 24 hours, At the date of the report (mid-January) the ca: 
” well was expected to decrease flow in a few weeks and would ful 
DRILLING AT be — <r. A moe pumper was anticipated. how- en 
ever, and will lead to additional development of the Spring 0 
5,321 FEE T, Coulee area —LOR. — - 
——. POSITIVE OIL SHOW IDENTIFICATION hs 
Yes, sir, with Geolograph Mechanical Well with MINERALIGHT Ultra-Violet | 
~ ° . L . 
Logging Service on the job, you keep up so the Make sure you hed eeeatian ae pay! Make pos- Yi 
minute — know where you are all the time! itive core identification checks with new model 
You get the necessary information as you drill. MINERALIGHT SL long wave ultra violet lamp. a 
it's complete enough for any job — yet reason- Proved best by test for oil show analysis! tic 
able enough for the small operator. No experience needed to operate. Lamp weighs only W 
Lo a BS cs” uae mete Sa a 
anno, wouston ope. wocina tau, Tex casper wv. || Sn Yar imho ce See ft ange oe : 
' ic 
Send for illustrated brochure on how to de- © "same yo 
- 7 £9 tect re —- in oil surface 4 be 
PF TIME RAPH y)' samp q m 
THE GEOLOGRAPH CO. inc. ane Fo 
P.O. Box 1291 Ottahome City 1, Okie ULTRA-VIOLET PRODUCTS, INC. = "@ qu 
Dept PE, 145 Pasadena Ave., South Pasadena, Calif 25 








To obtain more information on products advertised see page E-37 THE PETROLEUM ENGINEER, April, 1951 





y 


a et CD et — es 


TR 


Seria Hits Peak Output 


Seria in North Borneo, is producing 
at the record rate of 100,000 bbl per 
day or about 5,000, 000 tons per 
annum. This is five times the peak 
reached in 1941, when the field was 
demolished in the face of the Japa- 
nese invasion. By that time nearly 150 
wells had been drilled, some offshore. 

Development has been rapid since 
the Shell group retook the fields in 
1945. Also reported is a third 3-mile 
submarine oil loading line due to 
come into operation this year, and 
that good progress is being made by 
the company with the building of a 
modern township for both the staff 
and labor, which number some 5000. 
Seria is the only region of the Far 
East producing crude in any quantity, 
and its importance to such countries 

as Australia, New Zealand, and 
Malaya is obvious. 


Steel for Brake Bands 


Question: We would appreciate 
your recommendations for a steel 
suitable for the brake bands on a 
draw works used in the rotary system 
of oil well drilling. At present these 
bands are of mild carbon steel, 14-in. 
thick by 9-in. wide, with drilled or 
punched holes for bolts or rivets. 
They have to stand up under consid- 
erable tension and bending stresses, 
heat up frequently to such a degree 
that a blue temper color appears. 
When hot, the men often douse cold 
water on them. Also, they have to op- 
erate at times in the winter, in sub- 
zero outdoor temperatures. This steel 
does not have sufficient strength and 
toughness to perform satisfactorily, 
in view of these varied and arduous 
conditions of service. 

Answer: A wrought nickel-molyb- 
denum steel of about 0.60-0.70 per cent 
carbon content has been used success- 
fully in this service, This steel is 
employed in thinner gage strip than 
your present bands (3/32-in.), and 
after cold rolling is heat treated to 
provide the following properties: 
Brinell hardness ........ 380-420 
Ultimate tensile 

ee 180-200,000 psi 
Yield point ................ 150-170,000 psi 


In view of the abuse to which the 
bands you describe are subjected, par- 
ticularly as regards pouring cold 
water on them when hot, we would 
suggest a steel of somewhat lower car- 
bon content in this case. Type 4645 
nickel-molybdenum steel should serve 
your purposes satisfactorily. It can 

treated to almost any hardness, but 
Probably the best service for this ap- 
Plication would result if you oil- 
quench and draw to a Brinell around 
250-275. — Nickel T opics. 
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now—more than ever—you need 
accurate, reliable internal corrosion 


surveys of tubing and casing 















* Each well report contains photostats of the 
actual charts as plotted within the calipering 
instrument during surveying operations. + Charts 
in Otis reports are easily and quickly read—at 
the well site, if necessary; the location and depth 
of corrosion pits can be determined at a glance. 
* The Otis Caliper is a precision instrument, 
capable of recording the most minute pits. 
Working parts are not packed off to well fluid, 
thus there are no packings, etc., to bind or retard 
the movement of the feelers or stylus. + Complete 
range of instruments—from 1%%-in. tubing to | 
8%-in. casing. * Tubing surveys are run under | 
pressure, without killing the well, by experienced 
Otis wire-line crews available from 11 nearby | 
Otis offices: 


DALLAS + HOUSTON » CORPUS CHRIST! /<°, 1 | %\ 
HOUMA + BROOKHAVEN » FALFURRIAS — \,\| S)) 
LONGVIEW © OKLA. CITY © NEW IBERIA 2 
VICTORIA * ODESSA * CARACAS, Venez. 
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Humble Drills 2 New Wells 
in Alabama Field 


Two new wells have been brought 
in the South Carlton field of Clarke 
County, Alabama by Humble Oil and 
Refining Company. They are the 
No. 3 and No. 5 J. H. Wall Estate. 
Gravity of crude was placed at about 
14 deg. Lhe No. 5 was completed as 
a 45 pbi a day well, and tne No. 3 
was pumping at the rate of 37 bbl 
per day. 


Drilling Rules Tightened 

The Lexas Kailroad Commission 
has tightened its oil and gas drilling 
ru.es to save steel. No ariuing permit 
wil be granted hereatter to puc a well 
on a tractional unit, but the extra 
acreage will be figured in fixing the 
allowable tor other wells on the lease. 
Heretoiore, some operators driiled 
eatra wells to take advantage ot the 
proration formula based on number 
of weils and size of the tract. ‘Lhe 
extra drilling will not be permitted 
in the tuture. 

the order also applies to drilling 
on river bed and rignt ot way leases, 
it these undersized unis can be pro- 
rated with an adjoining tract. 


James Lime Is New 
Louisiana Field Zone 

A new proauction zone has been 
opened in the Simsboro field of Lin- 
coun Parish, Louisiana in the. North 
Louisiana held, at Pan-Am Southern 
Corporation and Murphy Corpora- 
tions No. 1 Givens. ‘the new well 
fiowed 40,300,0U0 cu ft of gas daily 
frem 2 zones on open flow. ‘The new 
area is the James lime trom 5714-26 
ft, and it yielded the biggest produc- 
tion—36,ZVU,000 cu it with a bot- 
tom hole pressure of 25/5 lb. The 
other productive zone, the Gardner 
sand irom 6528-48 it, is credited 
from 4,100,000 cu tt daily with 2040 
|b of bottom hole pressure. 


Utah Test Well Set 


A 3000-ft test well has been drilled 
in the Last Chance gas field in Emery 
County, southeastern Utah by Byrd- 
Frost, Inc. of Dallas, Texas. The well, 
known as No. 1 Anna Hopkins, will 
be northwest of the No. 1 Ramsey dis- 
covery wildcat, which tested in ex- 
cess of 20,000,000 cu ft of natural 
gas a day when completed several 
years ago. 
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Wyoming Well Flows 
1296 Bbi of Oil Per Day 


Crude oil reserves of the General 
Petroleum Corporation, an affiliate of 
the Socony-Vacuum Oil Company, 
lnc., has been increased considerably 
with completion of a second well in 
the Slick Creek Field, Washakie 
County, Wyoming. 

Situated about a mile and a half 
east ot the discovery well completed 
last Uctober, the new well flowed at 
a rate ot 1U8 bbl in two hours, equiv- 
alent to 1296 bbl a day, through a 
34-in. choke, gas-oil ratio 900 to 1, 
tuving pressure 8UU lb, gravity 34. Pro- 
auction is from the Fnosphoria for- 
mauion, 10,595 it to 10,503 ft. 

Generali retroieum’s discovery well 
in the area tiowed at a rate ot 1200 
bbl per day, also trom Phosphoria 
tormation. 


New Deep Sand 
Hit in Texas rield 


Atlantic Kefining Company has 
opened a new deep sand in the 
hardin field, Liberty County, Texas, 
with compietion ot its No. 3 G. S. 
Raves. Druied to 8425 ft, the well was 
compieted in pertorations from 80U4 
to Suu8 it to tiow 116 bbi of 34 grav- 
ity oil daily through a 20/64-in. coke 
pius 8 per cent tresh water. Tubing 
pressure was 115 lb and gas-oil ratio 
was 1U00 to lL. 


New Well Added To 
West Texas Field 


Cities Service Oil Company has re- 
poried the dual completion of a Dol- 
larhide field well in Andrews County, 
Texas. The new well, Cowden E No. 6 
was finaled for a Kailroad Commis- 
sion potential at the rate of 350 bbl 
of oil daily from the Clear Fork and 
556 bbl trom the Devonion, for a 
total initial of 906 bbl. Total depth 
is 8293 ft. The new weil not only ex- 
tended the field a mile to the north, 
but discovered the Clear Fork pro- 
duction in the field. 


Bishop’s 4th Canadian Well 


Bishop Oil Company has com- 
pleted a drilling program on its 
Mathieu lease in the Kedwater Oil- 
field of Alberta Province, Canada, by 
bringing in its fourth well on that 
lease. The well is flowing at the rate 
of 490 bbl of 35 gravity oil per day. 
It was drilled to a depth of 3255 ft. 





More Than 600 Wells 
Drilled in Utah 


Since 1891 more than 600 wells 
have been drilled for oil and gas in 
Utah, George Hansen of Brigham 
Young University has reported, 
Speaking to the Rocky Mountain sec- 
tion ot the American Association of 
Petroleum Geologists, he added: 

“Commercial gas or oil has been 
developed in the Unita Basin, Clay 
basin, and the Utah corner of the 
San Juan basin, and potential pro- 
ducing horizons have been discovered 
in rocks in the Mississippian, Penn- 
syivanian, Permian, ‘lriassic, Creta- 
ceous, and ‘lertiary ages.” 


Mississippi Field Well 

Roeser and Pendleton has the best 
proaucer to date at its No. 1 Ollie 
Mae Grice in the West Lincoln field 
of Lincoin County, Mississippi. ‘The 
Lower ‘Tuscaloosa stringer sand was 
periorated at 1U,051-7/ it and a drill- 
stem test of the interval is reported 
to have flowed at the rate of 10 bbl 
of oil an hour through 14-in. tubing 
choke with surtace pressure ol 
300 bb. 


New Producing Zone 
Opened in Kansas 


Deardorf Oil Company has opened 
a new producing zone in Stafford 
County, Kansas. Drilling in the 
Kansas City- Lansing Lime, the well 
is the No. 1 Spangenberg in the 
Richardson pool. ‘the Kansas City- 
Lansing was perforated at 3263-72 
and 32Y0 to 3300 ft and treated with 
1000 gal of acid. It was then swabbed 
in for 50 bbl of oil hourly on initial 
test. After cleaning up it flowed 242 
bbi of oil in 12 hours, and continued 
making 20 bbl an hour. 


New Well Drilled 
Off Louisiana Coast 
Continental Oil Company has 4 
new well in the Eugene Island area 
off the Louisiana coast. The jointly- 
owned well, Magnolia Petroleum 
Company, Newmont Oil, and Con- 
tinental, is the A-4, which flowed at 
the daily rate of 699 bbl. It is about 
25 miles off the shores of St. Mar) 
Parish, and flowed 35.5 gravily oil 
through 14/64-in. choke, from per 
forations in marine Miocene sand at 
11,468-11,498 ft. Gas-oil ratio was 
710 to 1, and total depth is 12,417 ft. 
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UNAFLO* 


Unaflo has proved itself in the deepest and 
hottest wells. Just as it is safe to use in such 
wells, it is equally dependable in those of 
non-record depths, temperatures, pressures. 

If there is trouble below, Unafio’s sus- 
tained fluidity gives time to make repairs 
and complete the job...or back off and 
wash out the cement. 

On your next cementing job insist on 
Unaflo 3-way protection: 


4, Easy pumping—Unafio has high ini- 
tial fluidity. This makes pumping 

easier, permits use of heavy slurries ¢-> 
when they’re needed. & > 


2. Retarded set—Unafio isn’t just 
slow-setting.Itstaysdluid and pump- 
able throughout the retardation 
period, gives you ample time, 
even in emergencies, to get 
cement in place. 
3. Dense seal—A heavyslurry .* 
of Unaflohardens normallyafter  .,"- 
retardation to form a tight seal, 
resistant to sulfate waters. 


To be sure. ..always protect 
your investment with As 
Unaflo. ; 


* * * 


Send for helpful free bulletin. 
Shows Unaflo applications, has 
easy-to-follow tables on 
various cementing operations. 
Get your copy of “UNAFLO 
Oil-Well Cement.” Write Uni- 
versal Atlas Cement Company 
’ (United States Steel Corpora- 
tion Subsidiary), 100 Park Ave- 





LABORATORY TESTS SHOW 


UNAFLO’S DELAYED, RETARDED SET 
Stanolind Pressure Thickening— Time Tester _ 


Thickening time — 40% mixing water. Sturry weight: 16.5 ib./gal. 


‘44 aR 
TY 














nue, New York 17, N. Y. WELL CONDITIONS Viscosity in Poises at time (Hrs.-Min.) Indicated —_| Thiek. 
Time 

| Doe it yl retatog Mats] © | 0:15 | 0:30 | 1:00 | 1:30 | 2:00 | 3:00) 4:00 jure 

oy ~~ 6000 | 1130 | 3867 | 6 | 8 | 8 | 10 | 10 | 10 | 24 | 77 | 4:03 
nn sooo | 1250 | sis6 |] 6 | 7 | 8] 8 | 8] 15 | 45 3°15 
a 10000 | 1440 | 7484 71 7] 6] 6] 7] 8 I 6 3:03 
ee 12000 | 172.0 | 10227 |] 11 | a | 12 | 12 | | 18 2:31 
he 14000 | 206.0 | 13386 |] 10 | 11 | 11 | 14 | 17 | 20 2°25 
\ 16000 | 248.0 | 16144) 9 | 9 | 10] M1 | 19 14) 
‘ 18000 | 300.0 | 18800] 8 | 8 | 8] 8 | 47 1:33 












































4 UNAFLO” is the registered trade mark of the retarded oil-well cement 
manufactured by Universal Atlas Cement Company 


WACO © KANSAS CITY ¢ BIRMINGHAM + CHICAGO + NEW YORK « Export Distributor: United States Stee! Export Co.. New York 











RETARDED 
OIL-FIELD CEMENTS *  OL-WELL 


Unafio Retarded Oil-Well Cement Atlas Portland Cement — Type Il CEMENT 
Resistant to Sulfate Waters Resistant to Sulfate Waters 


EE Be ; g / Atlas Portiand Cement — Type | Atlas High-Early Cement —Type II! PE-U-120 
“THE THEATRE GUILD ON THE AIR’’—Sponsored by U. S. Steel Subsidiaries—Sunday Evenings—NBC Network 
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Rotary Rigs Operating in Oil Fields of United States and Canada* 





Total 





Arkansas Rocky 


Gulf Pacific Okla. Louisiana Mountain New Mexico 
Weeks (February) 1950 1951 Coast Kansas Texas anada West Texas 
First 1948 2119 467 122 411 126 202 708 
Oo See 1970 2227 493 132 408 128 214 746 
SRE enc ecktan 1961 2175 501 135 388 127 206 745 
Fourth.......... 2010 2154 520 135 368 129 212 759 
Weeks (March) I 
NC abit etwas 2042 2202 507 138 404 128 213 789 
Second. 2038 2274 515 138 349 138 210 783 
Third. ... 2009 2278 514 134 436 141 217 797 





* As Reported to the American Association of Oil Well Drilling Contractors by Hughes Tool Company. 





Standard Oil Widens 
California Oil Field 

The Montaivo field in Ventura 
County, California has been widened 
by Standard Oil Company’s McGrath 
No. 148-12. The new well is flowing 
at the rate of 176 bbl of 19.3 gravity 
crude oil daily from an interval open 
from 11,810 to 11,821 ft. Original 
bottom is 12,110 ft and redrilled depth 
is 11,831 ft. 


New Sinclair Well 
In Montana Field 

Sinclair Oil and Gas Company has 
staked two extensions in Dalton 
County, Montana, at the Reco Oil 
Company and Claude Stout Foy No. 
1. The well tested 96 bbl per day on 
pump. Sinclair has a direct offset in 
the southeast section, 


Deep Rock To Deepen 
Oid Well in Okiahoma 

Deep Kock Oil Company is pre- 
paring to deepen one of three produc- 
ers in the West Shawnee Lake pool of 
Pottawatomie County, Oklahoma. The 
Wilcox sand, just below ©0v0 ft is 
the producing tormation. The pool 
was opened by Deep Rock at the No. 
| Black, in 1947. Deep Rock will take 
the No. 1 Chandler, originally com- 
pleted at’a total depth ot 6029 ft, to 
6loY ft, and test more zone in the 
Wilcox sands. From open hole at 
6025-29 ft, the well flowed 257 bbl 
in 174% hr on various sized chokes 
when completed in 1947. 


Carter Seeks To Kill 
Okiahoma Wildcat 


‘The Carter Oil Company et al are 
planning to kill their No. 1 Garrett, 
new oil discovery in the western part 
of Beckham County, Oklahoma. Bot- 
tomed at 10,297 ft, after apparently 
encountering a sand formation be- 
tween 10,26/-79 ft, the well began to 
blow out. A blow-out preventer was 
installed in time to keep the well 
under control, but each time the con- 
trol head was opened to ascertain if 
the mud had killed the well, it blew 
out again. Oil men believe the dis- 
covery is one of the most important 
in Oklahoma since the opening of the 
prolific Elk City field. They estimate 
it will flow from 15 to 40 bbl an hour. 
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New Zone Discovered 
In Chacahoula Field 


Discovery of an important new 
producing zone on the north flank of 
the Chacahoula field in coastal Louis- 
iana has been announced by Sun 
Oil-Company. 

The new well in LaFourche Parish, 
southwest of Thibodaux, Louisiana, 
may pave the way for a major exten- 
sion of the Chacahoula field. 

In its initial test the new well, 
known as Levert-Morvant No. 2, pro- 
duced 251 bbl of 29 gravity crude in 
12 hours through a 1%-in. choke from 
perforations in the well casing be- 
tween 14,145 and 14,160 ft. Total 
depth of the well is 14,505. 

Discovery of oil in this deep sand 
is the culmination of a drilling cam- 
paign carried on by the company on 
the north flank of Chacahoula. This 


is Sun’s deepest producer. 


Richfield Well Added 


Bishop Oil Company of San Fran- 
cisco, California, has a new well in 
Richfield field, Orange County, Cali- 
fornia. It is on Section 30-3s-9w and 
pumped at the rate of 21 gravity oil 
a day. A rather large initial cut is 
cleaning up, it was reported. 





Fourth Sand Opened 
In California Field 


Standard Oil Company of Califor. 
nia appears to have opened a fourth 
sand in the Tejon Hills area of Cali- 
fornia. It is the Tejon Ranch No. 58, 
which is flowing from a plugged depth 
of 1030 ft. The well went to a iotal 
bottom of 1344 ft and at the plugged 
depth is producing from the Olcese 
oil sand zone. 


Alabama Well Completed 


Carter Oil Company has completed 
its No. 2 Adams in East Gilbertown 
field of Choctaw County, Alabama. 
The new well pumped at the rate of 
49 bbl of oil per day plus 14 bbl of 
water. Production is being obtained 
through perforations in the Eutaw 
horizon at .3320-30, 3252-60, and 
3272-87 ft. Gravity of oil was listed 
at 18 deg. 


Oklahoma Pool Extended 


Wilcox Oil Company may have an- 
other Hunton lime producer in the 
Northeast Carney pool, Oklahoma. 
The interval at 4775 to 4825 ft showed 
42 ft of Woodward shale and sandy 
dolomite with good stain. Bottomed 
at 4864 ft in the Sylvan, pipe was to 
be set. 


New Mexico Field Well 


The Texas Company has a new well 
in the Saunders field, Lea County, 
New Mexico. It is the State 1-AN, 
which has been completed for 288 bbl 
per day of 42.1 gravity oil and 5.4 
per cent basic sediment and .24 per 
cent water. Production is from per- 
forations between 9875-9900 ft, op- 
posite the Pennsylvanian. 





New officers of South Plains, Texas, sub-section of the American Institute of 


Mining and Metallurgical Engineers are: R. W. Coburn, Atlantic Refining, Denvet 
City, chairman; K. D. Snedeker, Kobe Incorporated, Brownfield, secretary-treas- 
urer; J. B. Rosen, Stanolind, Brownfield, first vice president, and John Gould, 
Honolulu Oil, Sundown, second vice president. 
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BLACKWELL & SUNDE 


LONG BEACH, CALIF. 


a OE E——( SS 


























e “In 1937, we bought three Wilson Mogul Pro- 
| duction Winches from you. We have used these 
y units continuously in our well ptilling service 


: with excellent results and with a minimum of ‘ 
upkeep cost. 


“On May 9, 1948, we took delivery on one of your 


ll Mogul Torcair Double Drum Winches, trailer 
x. mounted under a Wilson 90’—150,000#% hook 
bl load full hydraulic mast. This unit has been in , 
a constant use since that time and we want you | 
er- to know we are most pleased with the type of 
dl service it has given us.” : 
Ss 
“You Can Depend on WILSON RIGS” ee 
Compare Prices Before You Buy I} 


} 
MANUFACTURING CO., Int. 
WICHITA FALLS, TEXAS 
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Two New Discoveries 
Are Made in Louisiana 


A second Louisiana oil discovery 
within two weeks in the Bay Coquille 
area, Plaquemines Parish has been 
announced by The California Com- 
pany, a subsidiary of Standard Oil 
of California. The new Louisiana 
well produced at a rate of 373 bbl a 
day of 37.7 gravity crude from a 
depth of 10,000 ft. Total depth of the 
weil, on Louisiana state lease No. 
1785, is 10,624 ft, with production 
coming from perforations in the in- 
terval from 10,586 to 10,592 ft. 

This new discovery is situated ap- 
proximately two miles west of the 
first discovery well in the area by 
The California Company. The first 
discovery, announced February 18, 
was an exploratory well state lease 
1786 No. 1, which flowed 400 bbl a 
day 33.9 gravity oil, Producing in- 
terval for this well was from 11,396 
to 11,406 ft. 


Continental Gets New Well 
In Garza County, Texas 


Continental Oil Company has an- 
nounced the discovery of new pro- 
duction in northeast Garza County, 
Texas, with its Swenson No. 2, ex- 
ploratory well, which pumped 232 
bbl of oil in a 24-hr completion test. 

Drilled to 8150 ft in the Ellen- 
burger, which proved unproductive, 
the well was plugged, back to 6902 ft 
and perforated from "6855-6895 ft in 
the Canyon Reef lime, where comple- 
tion was made. 


Helium Well in Arizona 

Kipling Petroleum Company has 
completed its No. 1 Hortenstein in 
Apache County, Arizona. In sand at 
1520-55 ft, the well gaged 1,500,000 
ft of “gas” through chokes, testing 
2.5 per cent helium. On open flow 
from the same zone the capacity was 
estimated at 20,000,000 ft of “gas,” 
testing 7.5 per cent. The remainder 
of the “gas” is nitrogen and air, with 
no trace of petroleum gases. 


Gas Field on Gulf Coast 


General Crude Oil Company has a 
new well, the No. 1-C Esperson, in 
Liberty County, Texas. The com- 
pany’s wildcat east of Esperson Dome, 
flowed 14,000,000 ft of gas daily, open 
flow from 8911-15 ft. Shut-in pressure 
was 3200 lb. 
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_E XPLORATION Activities 


New Field Evident for 
Ogemaw County, Michigan 

A new and important oil field may 
be in store for Ogemaw County, 
Michigan at Basin Oil Company’s 
No. 1 Winter. Oil in the Dundee sand 
was logged at 3362-75 ft. Top of 
Dundee was picked at 2395 ft and 
first indications of oil were seen at 
3346-56 ft. Six hundred feet of free 
oil flowed in 10 hours at 3365 ft, and 
the hole was deepened to 3375 ft. 
After standing 18 hours, the well 
showed 1500 tt of free oil. A bottom- 
hole plastic seal, to shut off water, 
was run from 3375 ft back to 3371 
ft. Well will be pumped natural. 


New Oil Area in Kansas 
I. W. Siegel and Harry Kotlin have 


a new rank wildcat in Hodgeman 
County, Kansas. ‘The No. 1 Schrae- 
der, 8 miles southwest of the new 
Jetmore pool, topped the Mississip- 
pian at 4655 ft and a 30-min drill- 
stem test at 4663-83 ft recovered 1680 
ft of clean oil and 240 ft of very 
heavily oil-cut mud. 


New Mexico Test Success 


Cities Service Oil Company has re- 
ported completion of its State’s No. 3 
exploration test well in Lea County, 
New Mexico. The well was completed 
for an initial potential of 1540 bbl of 
oil daily. The well, in the Brunson 
pool, is producing 42-gravity oil 
from the Ellenburger formation 
through a 38/64-in. choke. 


New Discovery for 
Western Nebraska 


Ohio Oil Company has opened its 
first field in Western Nebraska, in 
Cheyenne County. The new well is 
the No. 1 William Sparks, and is the 
7th field for the Nebraska sector of 
the Denver-Julesburg basin. On drill- 
stem test at 4555-71 ft, the well gaged 
88,900 ft of gas a day and recoy- 
ered 1060 ft of clean oil and 90 ft 
of drilling mud. On first test of sand 
at 4523-42 ft the well gaged 3,665,. 
000 ft of gas a day, with no oil 
recovery. 


Superior Opens New Field 

Superior Oil Company has opened 
a new oil field in the Brustle area of 
Lafourche Parish, Louisiana with 
completion of its No. 1 Clovelly Cor- 
poration. The new well made an in- 
itial gage of 170 bbl daily through 
5/64-in. choke from. 12,346-60 ft. 
Gas-oil ratio was 818 to 1. 


Upton Well Flows 
146 Bbl Per Hour 


Upton County, Texas is the scene 
of a new oil pool, recently opened by 
Sinclair Oil and Gas Company. The 
well is the No. 1 McElroy Ranch, 
about 18 miles northwest of Rankin. 
Total depth is 12,149 ft. With tool 
open 2 hours, and 40 min, oil reached 
the surface in 30 min. Flow was 
through a %%-in. choke. The well 
completed dually from the Pennsyl- 
vanian and Ellenburger. 


Western Geophysical Company of America has built new offices in Shreve- 
port, Louisiana. The new building, which features a machine and electronics 
shop for servicing geophysical equipment, is headquarters for the Mid-Con- 
tinent, Gulf Coast, and Eastern division. Booth B. Strange, vice president, has 
charge of division activities. 
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“Only by direct analysis of cored samples can all productive 


characteristics of sub-surface formations be accurately determined.” 


DALLAS, HO 
OKLAHOMA 
COLO.; wor 


LABORATORIES, INC. 


USTON, CORPUS CHRISTI, MIDLAND, ABILENE, SAN ANTONIO, 
CITY and ARDMORE, OKLA.; 


LAND, WYO.; EL DORADO, 


TYLER, WICHITA FALLS, and POST, TEX.; 
SHREVEPORT and LAFAYETTE, LA.; NATCHEZ, MISS.; BAKERSFIELD, CALIF.; DENVER, 


ARK.; FARMINGTON, N. MEX.; CALGARY and EDMONTON, CAN.; VENEZUELA, S. A. 
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First Gas Well Drilled in 
Val Verde County, Texas 


R. J. Carraway of Dallas, Texas 
has reported an important gas dis- 
covery at his No. 1 Guida Rose in 
Val Verde County, Texas, the first 
indication of oil or gas in the county. 
The test is waiting on orders after 
a three-hour drillstem test from 9851 
to 10,003 ft showed dry gas at the 
rate of 3,120,000 cu ft daily at the 
end of 11% hours. The flow increased 
to 3,400,000 cu ft daily at the end of 
three hours. 


Kentucky Well Testing 


In Henderson County, Kentucky, 
the John Buchman, C. E. O’Neal, R. 
\. Reilly, and F. E. Moran et al’s 
No. 1 Boswell is testing the O’Hara 
limestone at 2213 to 2219 ft. The 
total depth is 2305 ft. After acidizing 
with 1000 gal of acid, this well 
swabbed 7 bbl of oil an hour. It is 
a half mile from shallow production. 


Mud Blows Over 


George Vasen and Tom McKinney 
may soon have the deepest producing 
oil and gas well in the world, if their 
Tung Oil Corporation No. 1 in Stone 
County, Mississippi proves successful, 
and goes much deeper. Drilling at a 
depth of 20,300 ft, nearly four miles 
down, a tremendous blast of natural 
gas blew drilling mud and water over 
the derrick. McKinney estimated the 
pressure at more than 10,000 psi. 
\fter killing the well with 300 sacks 
of oil base mud, the hole was cored 
to 20.300 ft. 


Shallow Sand Gas Well 
Drilled in West Virginia 


In Jackson County, West Virginia, 
a good shallow sand gas well has been 
completed by Blair Amick at his 
No. 1 W. W. Friend et al. The new 
well gaged 1,391,000 cu ft of gas, 
after shot in the Brown shale. Total 
depth is 3641 ft. 


Plan Exploration Library 


Preliminary plans for an explora- 
tion library have been completed in 
Shreveport, Louisiana, according to 
Harry M. Buchner, Carter Oil Com- 
pany, chairman of the Exploration Li- 
brary Committee. The library will be 
housed in the Shreve Memorial Li- 
brary and will be operated in conjunc- 
tion with that institution. A drive is 
now being made to obtain books and 
publications pertaining to oil and gas 
industry. 


Gulf Well in Illinois 


Gulf Refining Company’s No. 1 
Warnecke, Clinton County, Illinois 
flowed 20 bbl of oil an hour and 
6,000,000 cu ft of gas after acidizing 
the well with 4000 gal of acid in the 
Silurian limestone. Total depth is 
2340 ft. 


Prospective Indiana Pool 


A new oil pool may be in store for 
Knox County, Indiana, where W-G-R 
Drilling Company is putting its No. 2 
Earl Wampler in Militia Donation on 
the pump as a 75-100 bbl per day 
producer. Oil is flowing from the 
Rosiclare lime. Saturation was logged 


at 1382-84 ft. 
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Successful Wildcats 
Outnumber 1950's 


Texas wildcatters are completing 
successfully a higher percentage of 
wildcats this year than they were at 
this time last year. Figures released 
by the Texas Railroad Commission 
reported that 567 wildcat wells have 
been drilled so far in 1951, with 23 
per cent of the wells producers, Of 
the 420 wildcats drilled at this point 
last year, 19 per cent were completed 
as producers. 


Kansas Gas Area Opened 


Jo-Milson producers have dis. 
covered what may prove to be the 
most important wildcat in the Okla. 
homa-Kansas area in years. The new 
well is the No. 1 Light Estate “B” in 
Seward County, Kansas. The Light 
well has been assigned a top potential 
of 3000 bbl of oil daily from produc- 
tion at 5900 to 6030 ft. It also gaged 
47,571,000 cu ft of gas daily from the 
same formation. The oil tests 41.6 
gravity. 


ECA Oil Survey in Kenya 
Said “‘Encouraging”’ 


The government of Kenya has an- 
nounced that survey work in connec- 
tion with oil prospecting by American 
geologists appointed by the Economic 
Cooperation Administration in north- 
eastern Kenya has produced “encour- 
aging results.” The Petroleum Times 
reported that there have been several 
reports in recent years about indica- 
tions of oil in this area about the 
junction of the Ethiopian, Somaliland, 
and Kenya border, but there has been 
nothing worth developing. It also re- 
ported that oil indications have been 
found over the border in Ethiopia, 
where active prospecting has recently 
been carried on. 


New Oil Zone for Illinois 


Collins Oil Company has opened a 
new oil area in Wayne County, Illi- 
nois at its No. 1 Rutherford Heirs. 
The new well is in the Aux Vases 
sand at 2788 ft. Total depth is 2805 
ft. A 75-min drillstem test recovered 
900 ft of gas, 710 ft of oil and 15 ft 
of salt water. Bottom hole pressure 
was 1080 lb. 


New Gas Well in Maryland 


Eberly and Snee have completed a 
gas well in the Mountain Lake Park 
section, Garrett County, Maryland. 
Drilled in the chert formation, the 
well had a final test of 630,000 cu ft 
of gas with rock pressure 1348 psi 10 
48 hours, chert 3280 ft. Total depth 
of the well is 3522 ft. 
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outstanding advancements... 


> SPACE-SAVING COMPACT- 
NESS: In the Shaffer Hydraulic 
Cellar Control Gate you get TWO 
separate ram compartments unit- 
ized in ONE body—uvth a total 
overall height of only 30” even 
in sizes as large as 133%” (12” 
Series 900)! 

> COMPLETELY ENCLOSED DE- 
SIGN: Note how all moving parts 
are completely enclosed within the 
gate body—norhing to become 
damaged or wedged by objects fall- 
ing into the cellar—nothing to 
become corroded by chemicals or 
salt-laden muds. Even the locking 
shaft is non-rising—fully protected! 
> FAST, SIMPLE RAM CHANGES— 
the simplest in any gate. Merely 
unbolt and swing open the side 
door, slide out the ram assembly, 
slide in the new assembly, close 
and bole the door—and the job 
is done. Moreover, complete ram 
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Shaffer Hydraulic Cellar Control Gates 


If your operations call for bydraulically-operated cellar con- 
trol gates, the Shaffer Hydraulic Cellar Control Gate is, by all stand- 
ards, the most advanced, most dependable, most compact hydraulic 
cellar control gate available today. These are only a few of its many 


changes can be made whether pipe 
is in or out ef the hole! 


> DIRECT HYDRAULIC DRIVE with 
the hydraulic operating cylinders 
directly behind the rams. No sec- 
ondary connections between hy- 
draulic cylinders and rams—greater 
safety, maximum simplicity. 


> QUICK DRAINING BODY: The 
rams travel on high narrow guide 
ribs far above the steeply-sloped 
compartment bottoms. Mud and 
sand quickly drain back into the 
well and no detrimental accumu- 
lations can collect to prevent free 
and complete ram travel! 


The above adwancements are vitally 
important—yet are only part of the 
COMPLETE story on Shaffer Hy- 
draulic Cellar Control Gates. Be 
sure to get ALL the facts from your 
Shaffer representative—or write 
direct! 
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HERE’S AN ADDED SAVING! Not only are Shaffer Cellar 
Control Gates —whether hydraulically or mechanically-operated — the 
most advanced in their respective fields, but if you use both types in 
your field operations there is no need to stock separate ram blocks 
and ram rubbers for each type of gate. Ram Rubbers and Ram Blocks 
are interchangeable, size for size, between the hydraulically-operated 
and mechanically-operated Shaffer Cellar Control Gates. You save on 
inventory, minimize delays, simplify 


shipping and stock-room requirements. 
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Shaffer Double Cellar Control Gates 


If your operations call for mechanically-operated cellar con- 
trol gates, the Shaffer Double Cellar Control Gate is unequalled in 
this field. Maximum compactness, rugged dependability and installa- 
tion simplicity are assured by such exclusive features as these... 


> UNUSUAL COMPACTNESS: AIl- 
though Shaffer Double Cellar Con- 
trol Gates combine TWO complete 
fam compartments in ONE com- 
pact body, they require less than 
29” of cellar height even for sizes 
as large as 139%” (12” Series 
900)! 

> WIDE CHOICE OF POWER: 
Shaffer Double Cellar Control 
Gates can be readily operated with 
air, steam or electric drive—all 
with the added protection of com- 
plete manual standby. Moreover, 
the same gate can be quickly 
changed from one type of power 
to another to fit the requirements 
of different rigs. 

> SIMPLE RAM CHANGES: Only 
one end cover need be removed to 
completely change the rams in the 
compartment of a Shaffer Double 
Cellar Control Gate. The complete 


Az ~~ —— 
Get an unbiased recommendation 


on the type of cellar control gate best suited to your operations. 
Since Shafter—and only Shaffer—manufactures both hydraulically- 
operated and mechanically-operated cellar control gates, Shaffer 
alone can provide you with either type of gate—depending upon 


ram assembly slides out in one 
unit, facilitating ram changes and 
eliminating extra operations. 

> SELF DRAINING BODY: The 
compartment bottoms in Shaffer 
Double Cellar Control Gates fea- 
ture the same quick draining de- 
sign as Shaffer Hydraulic Cellar 
Control Gates. Rams travel on high 
narrow guide ribs where no 
detrimental sand or mud accumu- 
lations can collect to interfere with 
free ram travel. Any mud or sand 
that does get into the compartment 
quickly drains back out again into 
the well, reducing maintenance to 
a minimum. 

There are many other important 
Operating features built into 
Shaffer Double Cellar Control 
Gates and your Shaffer representa- 
tive will be glad to give you the 
complete details. 
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which is best for your particular operations! 


See pages 4433 to 4496 of your 1950 Composite Catalog tor help- 
ful data on the above equipment as well as on other Shaffer 


products. 


Write for your free copy of the new Shaffer Catalog. 
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W. F. Barbat 


> Dr. W. S. W. Kew, one of the na- 
tion’s foremost oil geologists is re- 
tiring, but will remain with Standard 
Oil Company of California until mid- 
June to complete special assignments 
with which he has been engaged. 

Named to succeed Dr. Kew is W. F. 
Barhbat, assistant chief geologist since 
October 1946. 

Dr.Kew, who attended University 
of California and received his Ph.D 
there joined Standard in 1925, after 
serving with the U. S. Geological Sur- 
vey for nine years, and another oil 
company for a year. He was first em- 
ployed as a geologist in Los Angeles, 
and became district geologist there in 
1931. 

Barbat is also a graduate of Univer- 
sity of California, and joined Stand- 
ard as a geologist at Taft, California, 
in 1927. He was appointed assistant 
chief geologist in the exploration de- 
partment in October, 1946. He is a 
member of the AAPG, Society Eco- 
nomic Paleontologists, and Mineral- 
ogists, the Paleontological Society, 
the American Academy of Sciences, 
and a fellow of the Geological Society 
of America. 


>» Marvin S. Jones has been made 
district land man of Magnolia Petro- 
leum Company’s Wichita Falls, Texas, 
district, replacing H. P. Hodge, who 
has retired from active service. Hodge 
had been with Magnolia more than 
40 years, having begun his career 
in 1910, approximately a year before 
Magnolia Petroleum Company was 
founded as such. At the time he was 
employed he was with the Corsicana 
Petroleum Company, a predecessor 
organization of Magnolia. 
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C. G. Miller 


> C. G. Miller has joined Delta Gulf 
Drilling Company as manager of the 
West Texas division, and has assumed 
his duties at the company’s Odessa 
district office. L. L. “Slim” Stanton 
will continue his position with the 
company as drilling superintendent 
for that district in direct charge of the 
operation of the eight rotary rigs 
which the company maintains in West 
Texas. 

Miller received his initiation in the 
oil business as a driller’s helper in the 
Zwolle field, moved to South Texas in 
1933 and spent several years in the 
production department with the Tide 
Water Associated Oil Company. He 
joined the Texan Royalty Company 
of San Antonio, Texas, in 1943, and 
was in charge of their drilling rigs 
and production until 1947, when he 
left that company to become drilling 
and production superintendent for H. 


S. Moss of Dallas. 


> Millard K. Neptune, manager of 
Continental Oil Company’s foreign 
department, has been granted leave 
of absence to serve as assistant direc- 
tor of production in the Petroleum Ad- 
ministration for Defense, it has been 
announced by President L. F. McCol- 
lum. 

Neptune was associated with the 
Petroleum Administration for War 
during World War II. A graduate of 
the law and engineering schools of 
the University of Oklahoma, Neptune 
was employed for a number of years 
by another oil company and spent 3 
years as assistant manager of its sub- 
sidiary firm in Venezuela. He joined 
Continental in 1948, in the general 
offices in Ponca City, Oklahoma. 





tour with men in the indus try 






> O. F. Van. Beveran, Standard Oj] 
Company of California, has been 
named assistant general manager, ex. 
ploration department. New explora. 
tion district superintendents are: E, 
C. Doell, Southern district, with 
headquarters at Los Angeles; W. P, 
Winham, Great Basin district, with 
headquarters at Salt Lake City, Utah, 
and E. H. Burtner, Northern dis. 
trict, with headquarters at Bakers. 


field, California. 
» Charles B. Johnson, Jr., form- 


erly chief engineer, has been named 
manager of production and drilling 
operations, of The Chicago Corpora- 
tion, Corpus Christi, Texas. Roy A. 
Schuster, formerly general superin- 
tendent of plants has been promoted 
to manager of plant operations. Both 
men have headquarters in the Corpus 
Christi office. 

A. F. Morris has been named to 
the position of chief geologist in the 
Continental Life Building in Fort 
Worth. Previous to joining The Chi- 
cago Corporation, Morris was on the 


geological staff of Cities Service Oil: 


Company for many years. 





George J. McLeron 


> George J. McLeron has joined 
the Midstates Oil Corporation as pe 
troleum engineer. McLeron, a gradu: 
ate petroleum engineer of the Univer: 
sity of Oklahoma, was connected with 
Magnolia Petroleum Company from 
1939 until 1942 when he entered the 
U. S. Naval Forces, In 1945, he was 
associated with Transwestern Oi 
Company and Sunray Oil Corpor 
tion. For 4 years thereafter he was 
in the employ of J. E. Crosbie. Inc. 
as petroleum engineer and assistant 
superintendent. P 
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Pertishing is a composite word tools. From then on the research, ex- 8. Sonic Collar Locator—Locates 
, meaning perforating, testing and perimental and engineering depart- collars, liner tops, well bottom, 
4 fishing. Don’t look it up in the dic- ments translate the need into ideas etc. ; es 
ed tioary—vou won’t find it. It is a and the ideas into tools. 9, ee bg oo page pol 
ng new word, coined by McCullough, to A new tool must be tested in ace indicates location and re- 
ra- help acquaint you with the fact that various wells in many fields. It must covery of fish. : 
A, McCullough has many other services prove its worth under the most ex- 10. Combination yy hls ae F 
in- in addition to perforating. Many of treme conditions. It must meet the these tools can be used with 
4 these services may be new to you. standards of the engineer, the drilling only one set-up at the well. For 
. Actuall the McCullough Tool contractor, the tool pusher, the super- an example: the Magna-Tecto1 
oth lene’ stevted out over 5 years intendent. If it’s to replace an old and Back-Off Tools; The 
pus ago with drill pipe cutters and cas- tool, it must do the job better and Magna-Tector and Jet Casing 
ing cutters, later adding other rotary faster. If it represents a new serv- Cutter; the Jet Bottom Hole 
to services to the line. In 1934 the hard ice without any set standards by Cutter and Magnetic Fishing 
th shooting McCullough Gun Perfora- which to compare, it must do the job Tool; ete. 
the tors were developed. In 1938 the first it was intended for or be discarded. A Included in the McCulluogh Rotary 
ort electric service truck was put into new tool, then, that has become popu- Servi F 
vhi- operation. This permitted electrical lar in a short time, has passed all ervices are: — 
the firing of the Gun Perforators and the these tests. These are the tools we 1. Double Acting Rotary Jars and 
Oil: introduction of new electric wire line will discuss each month. a seo reduce num- 
a 1 ‘ » electronic tool 20 SERVICES : 2. tag rg quickly 
__Kecently many new elec t int — The 20 McCullough services, con- in emergencies. 
and jet tools have been put into op- sisting of many new tools and cer- 3. External Drill Pipe Cutter—For 
ation. Although these tools h e P 
hed ion. Althoug: ay agen “ll tain other tools that have stood the all outside pipe cutting. 
ad wide acceptance there wm _— test of time, can be classified in two 4. Mechanical Long Knife Internal 
a, in the oil cng s Pan groups: Rotary Services and Electric Casing Cutters—Cuts all sizes 
unfamiliar with their use. ‘il _o _ Wire Line Services. Included in the pipe and tubing. 
every month, this page wi + eal Electric Wire Line Services are: 5. Thin Wall E 1 Casing Cut- 
voted to a frank discussion of these : - Phin Wall External Casing Cu 
. : 1. Perforating—Burrless Bullet For id ttin n 
new tools, techniques and services ters—-For outside cutting 
Each th q Bt ace ae and Glass Jet. Deepest perforat- email clearances. 
won THOMTR & ReW LOO! OF LOO Wi ing, hardest shooting by actual 6. R Raleoel a 
be explained in detail. When per- tone ° Gomalosae pore hah ots 
mitted we will give actual field re- ‘ * tot : i - . 
ports, the result of the use of the . apne oy » Meceneeee Pret 7. pct ng ern Ay yng 
<5 aillge Is U tly Needed Baker. 8. Gun Tester—Water shut-off, 
F — ae Se 3. Magna-Tector—Locates the- perforating and testing in a 
As wells are drilled deeper and stuck point of casing, tubing single run. Both burrless bullets 
deeper, rig costs soar, pointing up and drill pipe in minutes, and jet. 
the need for new tools that can do within inches. ¢ Maciemtodt Dunk Maries. 
the job faster. Also, it has been 4. Jet Casing Cutter—World’s Crushable, finger-type. 
found that many tools that performed fastest casing, tubing, and drill 10. Portable Rotary Table—Hy- 
satisfactorily in shallow wells, were pipe cutter. . draulic. Safe, fast, powerful 
not made to stand the higher tem- 5. Jet Back-off Tool and String F . . r 
peratures and much greater pressures Shot—World’s fastest way to You will find a complete description 
encountered in deep wells. recover stuck pipe. of these tools in the McCullough sec- 
nail McCullough field engineers keep in | 6. Jet Bottom Hole Cutter—Frag- tion of the Composite Catalog, 1951- 
pines constant touch with oil field activities. mentizes lost or stuck fish. 52 edition. Copies of the McCullough 
s pe By working with various oil opera- 7. Electronic Weight Indicator— section may be obtained by writing to 
Pp 
radu tors and personnel of the oil com- Supersensitive, small as a flat the Los Angeles or Houston offices at 
yet panies they learn the need for new iron. the address listed below. 
with 
e PERFORATING, TESTING AND FISHING SERVICE ANYWHERE — ANYTIME! 
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, ol | McCULLOUGH TOOL COMPANY J service Locations: 
ae 5820 South Alameda Street, Los Angeles 58, California TEXAS: Houston, Snyder, Alice, Cisco, Corpus Christi, McAllen, Odessa, Tyler, 
me 405 McCarty Street (P.O. Box 2575) Houston, Texas San Angelo, Victoria, Wichita Falls. OKLAHOMA: Oklahoma City, Guyman, 
Beit CANA Healdton. MISSISSIPPI: Laurel. NEW MEXICO: Hobbs. KANSAS: Great 
istant DA: Edmonton, Alberta * EXPORT OFFICE: Los Angeles, California Bend. WYOMING: Casper. CALIFORNIA: Los Angeles, Avenal, Bakersfield, 
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>» Clyde C. Osborn, Sinclair Oil 
and Gas Company, junior petroleum 
engineer at Cushing, Oklahoma, has 
been promoted to intermediate petro- 
leum engineer. 

Other promotions and transfers in 
the production department include: 

Leslie D. Sellers, district foreman, 
Lindsay, transferred to Drumright. 

Oliver G. Simpson, senior petro- 
leum engineer at Ardmore, is pro- 
moted to intermediate petroleum en- 
gineer. 

Troy C. Kadel, assistant district 
foreman at Pampa, Texas, is pro- 
moted to district foreman, and trans- 
ferred to Crane, Texas. 

Craig R. Smith, junior petroleum 
engineer at Odessa, Texas, is pro- 
moted to intermediate petroleum en- 
gineer. 

Claude D. Gaines, Jr., intermedi- 
ate petroleum engineer at Ardmore, 
is promoted to senior petroleum en- 
ojneer. 

Ollie W. White, senior clerk at 
Drumright is transferred to Delaware. 

Francis M. Singleton, junior pe- 
troleum engineer is promoted to in- 
termediate engineer. 

Ralph W. Newport, intermediate 
clerk at Ardmore is promoted to sen- 
ior clerk. 


> Ben H. Martin, who has been in 
the employ of Pan American Produc- 
tion Company for the past 7 years 
and most recently as senior geologist 
in the West Texas district, has been 
promoted to the position of district 
geologist, replacing James R. Day, 
resigned. 

William B. Rodan, geologist in 
the Abilene office, has been promoted 
to replace Martin in his previous posi- 
tion. In connection with these changes, 
Raymond E. Fairchild, who has 
been a geological scout for Pan Amer- 
ican in its Shreveport, Louisiana, of- 
fice, has been promoted to junior geo- 
logist in the West Texas district and 
transferred to Abilene. 


> F. W. Brigance, vice president 
and general manager of Rowan Drill- 
ing Company, has been appointed 
chairman of the general arrangements 
committee for the eleventh annual 
meeting of American Association of 
Oilwell Drilling Contractors. The 
meeting will be held in Fort Worth, 
Texas, September 23 and 24. 


> Frank Woods, Wichita Falls. 
Texas, has been elected chairman of 
the advisory committee of the North 
Texas production chapter of the 
American Petroleum Institute. A. N. 
Harper was named chairman, Jack 
Gissler, secretary-treasurer, and W. 
C. Lenz, chairman of the chapter. 
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> Newton Burnett, former district 
landman at Shreveport, Louisiana, 
Sun Oil Company, has been transfer- 
red to the Dallas office as regional 
landman in charge of East Texas, 
Northern Louisiana, Arkansas, Ala- 
bama, and Florida. A. J. Viets, dis- 
trict land superintendent has been 
transferred from Jackson, Mississippi 
to Corpus Christi, Texas. Charles 
Row, district geologist, has also been 
transferred to Corpus Christi. He was 
formerly stationed at Jackson. J. T. 
Langley, formerly assistant district 
landman at San Antonio, now is dis- 
trict landman there, succeeding C. D. 
Dickerson, retired. The Corpus 
Christi and McAllen land offices are 
unchanged except for the addition of 
T. J. Nunley as a junior scout at 


McAllen. 


In the geological department, S. D. 
Summerford has been named as- 
sistant district geologist at San An- 
tonio; Martin Russo, assistant dis- 
trict geologist at McAllen; Joe Lea, 
formerly of Shreveport, assistant dis- 
trict geologist for exploration at Cor- 
pus Christi; W. M. Chaddick, is now 
assistant district geologist in charge 
of development at Corpus Christi, and 
C. E. Lehecka, formerly of San An- 
tonio, went to McAllen as exploration 
geologist. 

Lee C. Smith has moved from Mc- 
Allen to Midland, Texas, as district 
geologist in West Texas, in charge of 
the Midland, Abilene, and San Angelo 


offices. 


J. C. Monk, who recently moved to 
Abilene from Philadelphia, will be 
assistant district geologist at Abilene. 
Kenneth Newton now is explora- 
tion geologist and J. W. Harp is de- 
velopment geologist at Midland. 


In the Abilene district, J. B. Hol- 
stead, formerly assistant landman, 
now is district landman in charge of 
the district. Henry Lee, formerly of 
the title record department in Dallas, 
has been named a junior scout there. 


Other land department changes in 
West Texas are the appointment of 
Ray Bray, formerly of Shr-vevort, 
as an assistant district landman, ana 
John D. Carmichael, who recently 
joined the company, as a junior scout 
at Midland. 

At Jackson, George F. Brown 
moves up from assistant district land- 
man to the position of district land- 
man, succeeding Viets. J. W. Storey 
has been promoted from landman to 
assistant district landman. 

John P. Carnes, formerly an as- 
sistant district landman at Jackson, 
has moved to Shreveport, as district 
landman, succeeding Burnett. Floyd 
G. Miller, Jr., formerly a scout at 
Shreveport, now is landman, and 


James G. Curtis, a new Sun man, is 
junior scout there. 

A. H. Talley has moved from Ty. 
ler, Texas, to Shreveport as explora. 
tion geologist. 


> K. A. Ackley, Mattoon, Illinois, 
formerly Eastern division manager, 
has been named assistant to the pro- 
duction department manager for The 
Carter Oil Company, with headquar. 
ters in Tulsa, Oklahoma. 

O. D. Harper, Mattoon, has been 
made superintendent of the Eastern 
division and will continue in charge 
of the division’s production depart- 
ment. Ray Hart, Tulsa, succeeds Ack- 
ley as division exploration manager 
and Wade Turnbull, Grand Rapids, 
Michigan, has been named Eastern 
Division geologist. 


> Arnold Barnes, Century Geophys- 
ical Corporation, Tulsa, Oklahoma, 
was transferred from sales engineer 
in the Tulsa office to representative of 
the Mid-West area in Dayton, Ohio. 
He will serve in this new capacity in 
Ohio, Illinois, Indiana, Tennessee, 
and Kentucky. Barnes joined Century 
in 1946. Since then he has served as 
party manager, equipment engineer, 
field engineer and sales engineer. 
Prior to his affiliation with Century. 
Barnes was with the Magnolia Petro- 
leum Company for three years. 


> R.C. Wilkins, who has been Delta 
Gulf Drilling Company superinten- 
dent in charge of the Gulf Coast divi- 
sion, has resigned his position in or- 
der to devote his entire time to the 
Win Hawkins Drilling Company. 

‘Roy D. Garner has been ap- 
pointed superintendent of this divi- 
sion to replace Wilkins, and his office 
will continue in the City National 
Bank Building, Houston, Texas. Gar- 
ner was formerly with the Wynn 
Crosby Drilling Company and the J. 
S, Abercrombie Company, and joined 
the Delta Gulf Drilling Company or- 
ganization several months ago as as 
sistant to Wilkins. 

W. M. Ault, who has been with the 
Delta Gulf organization as toolpusher, 
has been appointed field drilling su- 
perintendent under Garner. 


> C. S. Yust, Humble Oil and Refir- 
ing Company, district petroleum en 
gineer, Pickton district, East Texas 
division, was transferred to the petro: 
leum engineering division, Houston, 
as senior petroleum engineer. 


D. T. Colley, district electrical 
foreman, Anahuac district, Gulf Coast 
division, was transferred to the Sny: 
der district, West Texas division, tT 
placing Eddie D. Loggins, distri 
electrical foreman, who replaced Col 
ley at Anahuac. 
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Tremendous strides have been made in 
recent years by the oil refining industry in 
the application of catalysts to the making of 
finished products. In a period of half a gen- 
eration, and with the handicap of a global 
war, this industry has progressed from one 
using no catalysts whatever, to one that 
employs these reaction aids for practically 
every important product made by the 
industry. 


Nearly 40 years ago, McAfee, then a 
young chemist, became imbued with the 
idea of using aluminum chloride to crack 
heavy petroleum fractions. The result was 
the so-called Alchlor process for the produc- 
tion of motor fuel from petroleum heavy 
distillates. 


The next step was the use of aluminum 
chloride in treating heavy distillates for the 
production of better lubricating oils. Oils so 
treated are sold all over the country and 
possess very superior qualities as lubricants. 
The next important catalytic development 
was that of the famous Houdry process, using 
a catalyst composed of metallic oxides or 
other metallic compounds. This process 
underwent a long period of intensive de- 
velopment under the combined activities of 
Sun Oil Company and Socony-Vacuum Oil 
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Age of Catalysis 


Company. At present, four catalytic crack- 
ing processes are in wide use, the Fluid, the 
Thermofor, the Houdriflow, and the Houdry. 
The outbreak of World War II lent tremen- 
dous impetus to the development of catalytic 
units, with the result that more of our motor 
fuel producing facilities are catalytic 
crackers. 


In the last two years three catalytic re- 
forming processes have been developed. The 
first of these three processes is Platforming, 
the catalyst for which contains platinum. 
This new process is now applied to more 
than 65,000 bbl of daily capacity. 


The other two processes are one announced 
recently by the research and development 
department of Socony- Vacuum Company and 
one announced a few weeks back by the At- 
lantic Refining Company. 

Space does not permit mentioning all the 
various catalysts and catalyst applications. 
One other outstanding process is Hydro- 
forming, also employing a very effective and 
well developed catalyst. 


Two processes, Synthol and Hydrocol, 
have been announced in this country for 


hydrocarbon synthesis and a unit employing 
the Hydrocol process is understood to be 
on preliminary operation.—A.L.F. 
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uoP PLATFORMING 


@ The first UOP Platforming unit to be installed in 
Canada will be built at Canadian Oil Companies’ new 
eighteen million dollar refinery now being constructed 
at Froomfield, Ontario. 


Canadian Oil selected a 3800 barrel per day unit to 
produce high octane aviation gasoline components, 
chemicals important to the production of synthetic 
rubber, nylons and plastics, and for upgrading low 
octane natural and straight run gasolines. 


This first Canadian installation is further evidence of 
the preference for Platforming—a fact that is fully 
substantiated by the number of units—ranging from 
900 to 16,000 barrels per day—currently in various 
stages of design and construction for both major and 
independent refiners. 


UNIVERSAL OIL PRODUCTS COMPANY 


General Offices: 310 S. MICHIGAN AVE., CHICAGO 4, ILL., U.S.A, 
Laboratories: RIVERSIDE, ILLINOIS 


Universal Service Protects Your Refinery 


Tho manket belonge % the nefinan (ene dae 








To obtain more information on products advertised see page E-37 THE PETROLEUM ENGINEER, April, 195! 





The main assembly of process equipment in Gulf’s Waddell plant, South Plains, Texas. 
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High Sulfur Gas Handled Efficiently 


Hydrogen sulfide and carbon dioxide are removed from raw 
gas in the form of acid gas at Gulf Oil’s Waddell plant 


Hanpiinc 40,000,000 cu ft of raw 
gas per day proves no problem for 
the Gulf Waddell gasoline plant, 35 
miles southwest of Odessa, in the 
Texas South Plains country. This gas 
contains as much as 2 per cent hydro- 
gen sulfide, which is removed continu- 
ously as shown below. 

The plant? handles gas from the 
Waddell, McKnight, Tubb, Sand Hills. 
Ordovician, Edwards, and Dune fields. 
This gas has a composite hydrogen 
sulfide content of 980 grains per 100 
cu ft of gas and is saturated with 
water vapor. From a suction pressure 
of 2 lb gage, the gas is compressed in 
three stages up to 620 lb discharge 
pressure. There is provided inter- 
stage cooling and scrubbing for each 
stage. A sweetening unit? removes the 
total acid gases on the discharge of 
the second stage. Other main items in 
the plant processing unit are the main 


absorber, the combined deethanizer- 


teabsorber, glycol dehydration unit. 
primary stripper column with a di- 
tect fired heater and oil reclaimer. 
the product fractionating section—in- 


*Edito , Refining and Gas Processing. 
‘Built by Braun. 
°Girdl< I 
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ARCH L. FOSTER* 


cluding the depropanizer and debu- 
tanizer columns, and the product 
treating section—consisting of a caus- 
tic wash and sweetening units, and 
product drying units. 


Operational Procedure 


The combined raw gas stream con- 
taining up to 980 lb of water per mil- 
lion cubic feet of gas enters the plant 
at 2 lb gage pressure and is com- 
pressed, cooled, and scrubbed through 
3 stages of compression. The first 
stage is at 140 lb, the second at 170 lb, 
and the third at 620 lb. The gas from 
the second stage enters the sweetening 
unit and acid gas amounting to ap- 
proximately 1,500,000 cu ft per day 
is burned. The plant is using a 17 
per cent amine solution, which after 
being contaminated with hydrogen 
sulfide is regenerated in the reacti- 
vator at 270 F and 20 psi gage. The 
gas on the discharge of the third stage 
compressor is passed through a scrub- 
ber, removing the condensed liquid 
hydrocarbons, which are trapped to 
a condensate rectifier column. The 
gas from this scrubber passes to the 
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main absorber where 190 molecular 
weight oil is being pumped at the 
ratio of approximately 22 gal per 
1000 cu ft of gas. Overhead gas from 
this absorber contains less than 1 per 
cent of propane and passes to a di- 
ethylene glycol dehydration unit 
where water content is reduced to 16 


_to 18 lb per million cubic feet of 


gas. This gas, which has been sweet- 
ened to less than 14 grain per 100 cu 
ft of gas and partially dried, goes to 
sales. The glycol solution is regener-_ 
ated by steam in the glycol reactivator 
at 280 F and 3 psig pressure, after 
which it is reused for more water 
vapor removal. 

Fat oil from the main absorber is 
discharged into the lower half of the 
fat oil deethanizer, a double column; 
vapors from the deethanizer pass up- 
ward into the upper part of the col- 
umn, which is the reabsorber, at 225 
psig, where these vapors pass coun- 
tercurrent to a downflowing stream of 
deethanized fat oil. Overhead vapors 
from this reabsorber pass to a scrub- 
ber and into the high pressure fuel 
system. 

Deethanized fat oil from the bottom 
of the column is transferred to the 
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WADDELL GASOLINE PLANT, GULF OIL CORPORATION 








ACID GAS 





























HIGH PRESS. FUEL 























































































































































































































































RHEATED 
HEATER 
a REFLUX CONDENSATE FUEL iL 
ACC. RECTIFIER RESIDUE Gag] SCRUBBER RECLAIMER 
= TO SALES : | L 
« 7 | 
w N q 
1 § 5 |] 3 © f— | raw Gasoun 
1ST STAGE 2ND STAGE = 2 % & Fs GASOLINE SURGE 
SCRUBBER SCRUBBER % = a 
‘' % z |OE nT: b 
‘ 3) ia 4 | ‘ °S Z e 
rs ! é: 
GLYCOL . os 
——e- REACTIVATOR TER DRAIN 
1ST 
Su 
zvVU 
2ND 4 wi < 
STAGE | 
' 
3RD ( ; ) | 
STAGE € 
4 & 5) 
N N G 
, z 
‘ : 
2 2 j we - 
a & a 4 lz 
bLaj & < 
BUTANE TO 
RAGE ¥ PROPANE 10) 
a STORAGE: 
stripper or still column, from the ————— 
overhead of which the total raw gaso- TABLE lL. Typical product inspection data for Waddell plant. 
line product is taken. A stream of a 
absorber oil is drawn from near the Raw gas Mol. % Nat. vol. % Vol. % Vol. % 
; KA 
bottom of the deethanizer and passes, , Comqenent ee nee oun orm ome 
° . . \ - ASC ee ee . ee ~  4rleee  j. jj. “Setmignee 
in heat exchange with the outcoming § —G0._1222220... 1.0 te» Hees ee ee 
stripped absorber oil from the still, = Gi To ee ae i, 
and is then returned to the deethan- Cig... esses eee esse ee eee 4.3 0.64 9 3i30 98.5: 
. . Mec ccccrecesessccccesecces . Tr ° * coe 
izer at a point several trays above the = N-Gu222000. 1.8 eke 18. 50 61.10 
point from which the pump for this | AG) 02000000080 oi 28.00 coe 
stream takes suction. Another pump ee 0.6 7 31.60 
SIF 4.5 oa ee OP ee 


draws a stream of fat oil from about 
midway of the stripper column and 
sends it to the fired heater, which re- 
turns this stream to the stripper two- 
trays above that from which it was 
withdrawn. A portion of the returned 
stream, about 5 per cent, passes into 
the oil reclaimer to be vaporized and 
thus eliminating any decomposition 
products, oxidized oil or other im- 
purities that may appear in the 
stream. The stripped or lean oil after 
exchange with the preheat stream 
from the deethanizer, returns to the 
main absorber, with a side stream to 
the reabsorber. To ‘Clean up’ the con- 
densate from the third stage scrubber. 
the condensate rectifier tower strips 
this condensate and sends the heavy 
bottoms into the raw product stream 


Intake scrubber, at left, then headers, 
and the engine room housing 
engine-driven compressors, at right. 
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Another view of main equipment assembly with plant control room at left 
and an outside instrument panel in front of the main absorber. 


from the stripper, through a .vo.er 
and to the raw gasoline storage. Over- 
head from this condensate rectifier 
passes into the top of the fat oil de- 
ethanizer tower removing possible 
propanes and heavier fractions. 

The fat oil stream to the furnace is 
heated to 500-510 F in a 40,000,000 
Btu direct-fired heater, then returned 
to the stripper. Steam is superheated 
to 100 F and to the extent of about 
8000 lb per hour is injected into this 
stripper column to aid in removing 
the last of the light hydrocarbons. 

The overhead vapors from the 
stripper columns are condensed and 
stored in a raw gasoline storage tank 
with a running capacity of 4 hours 
duration. From the raw surge tank, 
the total gasoline is scrubbed with a 
15 per cent caustic solution to remove 
free sulfur as sodium sulfides and 
then pumped to the fractionating unit 
of the plant. The first fractionator is 
the depropanizer where propane is 
separated from the higher hydrocar- 
bons. The overhead stream passes to 
the deethanizer where the ethane is 
removed from the propane together 
with excess water and a 200 psig pro- 
pane product of 98 per cent purity 
is cooled and trapped to storage. 

Bottoms from the depropanizer col- 
umn pass to the debutanizer column 
and an overhead total iso-normal bu- 
lane stream of about 98.5 per cent 
purity is cooled then treated with a 
solid reagent®, then dried and sent 
lo storage, this treatment converting 
the mercaptans to disulfides. The bu- 
lane stream contains about 35 per 
tent of isobutane. Bottoms from the 


Pc reo, 
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debutanizer normally are cut to 18 
lb R.V.P. natural gasoline cooled and 
trapped to storage. 

Water for the plant is drawn from 
wells and contains 38 grains per gal- 
lon total hardness, of which 11 grains 
per gallon are permanent sulfides. 
Total water consumption for the plant 
is between 9000 to 10,000 bbl a day 
and a zeolite treating system is em- 
ployed to remove the hardness. So- 
dium dichromate, sulphuric acid, and 
sodium triphosphate are added for 
additional treating. 

The steam generating unit for the 
plant is composed of two water tube 
boilers*, of 50,000 lb per hour capac- 
ity, generating steam at 265 psig. The 
steam requirements for the plant are 
approximately 50,000 lb per hour and 
both boilers are on the line continu- 


4Vogt. 


TABLE 2. Typical operating data for 
Waddell plant. 


ist stage discharge 
2nd stage discharge 
3rd stage discharge 
Amine contactor 
Amine reactivator 
Glycol contactor 
Glycol reactivator. . 
Main absorber 

Fat oil deethanizer 
Condensate rectifi 


Depropanizer 
Deethanizer 
Debutanizer 
Steam 

Fired heater 


oh—overhead. 


ously at half load, thereby permitting 
the plant to continue in full operation 
in the event of one boiler shut- 
ting down. 

The cooling tower for the plant is 
a counterflow® induced draft handling 
10,500 gal per minute of water, re- 
moving 180,000,000 Btu per hour of 
heat. It is composed of four 30 ft by 
36 ft cells, a height of 47 ft. The four 


5Fluor. 


Exchangers absorption oil cooler, Waddell Plant. 





A bank of compressors in the new Waddell gasoline plant. 
Gas from several fields is compressed from 2 to 620 psig in three stages. 


Motor-driven pumps handling various plant streams. 


Butane and natural gasoline spheres with 10 pr 
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opane ‘bullets’ 


in background. 


fans are electric motor driven. All 
cooling in the plant is the shell and 
tube condenser type. 

The engines® are 1200 hp, nine 
having a total horsepower of 10,800 
for compressing this gas at 2900 fi 
elevation. 

The majority of the drivers in the 
plant are electric motors, and electric 
power is generated by four 640 KW 
generators‘. The drivers for these gen- 
erators are 800 hp gas engines’. 

The storage for this plant consists 
of two 30 ft diameter, 2500 bbl spher- 
ical tanks’ for gasoline, three 30 ft 
diam, 2500 bbl spherical tanks for 
butane storage and ten 1000 bbl, 10 
ft by 80 ft horizontal propane stor- 
age tanks. 

The instruments at the plant con- 
sist of flow controllers, flow indica- 
tors, temperature controllers'’. All 
the instrument piping is composed of 
34-in. aluminum. tubing and fittings 
and using air as the operating me- 
dium. This tubing is exposed to hy- 
drogen sulfide atmosphere without 
tendency to corrode, thereby proving 
highly satisfactory. 

The production at the plant con- 
sists of the following: 

Natural Gasoline, 
35,750 gal per day 
17.850 gal per day 
Propane 34.250 gal per day 
87.850 gal per day 
xt 

‘Electric Machinery. 

‘Ingersoll-Rand. 


“Hortonspheres. 
Taylor Instrument. 
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Twin AIR-LIFT Thermofor 


Twin Air-Lift Thermofor 
Cat Cracking Units on Stream 


A pair of 15,000-bbl per day “Air- 
Lift” Thermofor catalytic cracking 
units have gone on stream recently at 
Magnolia Petroleum Company’s huge 
eaumont, Texas refinery, the first of 
this newest design of the: large-size 
ICC unit to go into operation. In all. 
itis understood that 20 of these units 
are in various stages of construction. 
including these twin units. The twins 
are of identical design and construc- 
lon, and are installed to bring up to 
maximum the company’s output of 
motor and aviation fuel components, 
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distillate fuel oils, and such products. 

These units employ the newly de- 
signed air-lift principle for catalyst 
handling, replacing the older bucket 
conveyor type developed hastily to 
meet the demands of World War II 
for catalytically cracked products for 
aviation, tank, and motor fuels. In 
this system the catalyst is handled 
only once by power equipment, its 
other movements being by gravity. 
The older system used two separate 
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Air-lift design TCC units, the first two 
of their type to be placed in opera- 

tion at the Beaumont, Texas, refinery 
of Magnolia Petroleum Company. 


bucket elevators first, enclosed in sep- 
arate housings, which were suspended 
from their top element. thus doubling 
the amount of handling requiring out- 
side power. Later designs employed 
the split-bucket type of elevators. 
using one set of elevator link chains 
and three-compartment buckets. The 
two outer compartments of these 
buckets carried spent catalyst back 
from the bottom of the reactor to the 
top of the regenerator, down which 
the catalyst passed while its load of 
carbonaceous matter was burned. The 
middle compartment of each bucket 
picked up regenerated catalyst at the 
bottom of the regenerator and _ re- 
turned it to the hopper above the re- 
actor, to which latter it was fed by a 
special system. Control of inlet of 
catalyst was effected by a somewhat 
complicated system of chop valve op- 
eration. 

The TCC (Thermofor catalytic 
cracking) process has been developed 
by the Socony-Vacuum Oil Company 
Research and Development organiza- 
tion, and Socony holds the patents 
covering the process. Incidentally it 
is interesting to remark that the first 
commercial-size TCC unit began op- 
eration in 1943, second war year, at 
Magnolia’s Beaumont plant, a pea- 
nut’s throw from the location of the 
new twin units, and is still in regular 
operation. 

The original catalyst employed in 
TCC units was a natural metallic 
oxide material in pelleted form, com- 
posed mainly of silica and alumina. 
While an efficient catalyst, the pel- 
leted form showed higher attrition 
rates and thus somewhat higher losses 
in fines, which must be removed for 
the best results from the moving re- 
actor bed, than later catalysts. 

A more recent development is the 
so-called. Bead Catalyst, essentially 
the same components but prepared in 
the form of spheres over a controlled 
range of sizes and being much less 
subject to attrition than was the older 
‘natural’ or clay type catalyst. This 
catalyst has shown superiority in both 
life-span and in cracking efficiency 
and js employed very widely in TCC 
units, including the new twins at Mag- 
nolia. Still more recently the catalyst 
has been improved by the addition of 
small percentages of chromic oxide. 
This oxide is trivalent, yellow in color 
after the beading process is complete. 
but is reduced to a grayish bivalent 
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Flow chart of feed preparation unit for Thermofor 
catalytic cracking units. 
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FIG. 2. Simplified flow chart of new air-lift TCC units at 


Magnolia. 








oxide in the reactor. Reports are that 
this catalyst shows definite advan- 
tages over the older bead, especially 
in efficiency of regeneration. 


Design of “‘Air-Lift’’ TCC 

Included in the new design is, most 
important of all, the air-lift principle. 
Regenerated catalyst falls from the 
bottom of the regenerator (Thermo- 
for kiln), to a “lift pot” located at the 
lowest position in the structure. This 
specially designed pot receives the re- 
generated catalyst, has a central sec- 
tion into which the catalyst is forced 
by gas streams and where it is picked 
up by a stream of low-pressure air 
is carried up to the separator-surge 
hopper, above the reactor level. From 
this hopper seal legs extend downward 
into the reactor distributor, dipping 
therein below the level of the catalyst 
moving bed. A large number of dis- 
tributor pipes spread the catalyst 
evenly over the area of the bed. 

The new arrangement of the three 
major units in the TCC places the re- 
actor above the regenerator and the 
lift system alongside running from 
below the regenerator bottom to the 
hopper above the reactor top level. 
In this arrangement the catalyst is 
lifted only once, an economy of far- 
reaching import. 

The entire system includes a feed 
preparation system, a catalytic crack- 
ing section (reactor), fractionating 
equipment, and vapor recovery unit. 
The charge or feed preparation unit 
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may be a vis-breaker, conceivably, a 
crude reduction unit, or the feed may 
come mainly from side-draw streams 
from a crude distillation unit, along 
with any heavy recycle stock from the 
cracking unit proper. The vapor re- 
covery unit is a conventional system 
such as is employed widely in the in- 
dustry, to recover light hydrocarbons 
from propane upward, propane and 
butane being used as liquefied petro- 
leum gas—hbottled gas—some butane 
being used in blending motor fuels, 
and the heavier products going into 
motor fuel, olefin fractions to a 
polymerizer unit or an alkylation 
process. 

Auxiliary equipment includes low 
pressure blowers to supply air in 
large amounts for catalyst regenera- 
tion in the kiln and for catalyst lift. 
A waste heat steam drum is installed 
to separate the steam generated in the 
kiln-cooling coils from the liquid 
water. Air heaters are installed to 
heat regenerator or lift air by direct 
fuel combustion. An elutriator is in- 
cluded for removing fines from the 
catalyst stream. In practice a small 
portion of the catalyst stream, about 
> per cent, is withdrawn from the 
surge hopper and passed downward 
through the elutriator column. An up- 
ward stream of air or gas meets this 
catalyst stream, its velocity so regu- 
lated that the fines or broken bead 
particles of catalyst are carried out 
with the air stream and removed from 
circulation as loss. This loss amounts 





to some 214-3 tons per day in this 
new unit circulating some 400 tons 
per hour of total catalyst. 

In the feed preparation system 
shown in Fig. 1, the charge is heated 
by exchange with various unit streams 
to 400-500 F, the temperature being 
determined largely by the amount of 
exchanger heat available and by the 
“bubble point” of the stock. After- 
ward, the desired quantity of recycle 
stock, up to as much as 100 per cent 
of the raw feed, is mixed with the 
preheated charge and the whole is 
heated to 800-850 F, and flashed in a 
tar separator from which as much 
vapor as possible is taken overhead, 
at around 15 psig, to the reactor. The 
tar unit is merely a simple vessel used 
as a liquid-vapor separator and per- 
forms no other function. Steam may 
be injected into this separator in any 
quantity consistent with the desired 
aid to vaporizing the stock to the de- 
gree required. If still more vaporiza 
tion is wanted, as with a heavy re 
duced crude, the tar may be flashed 
again under vacuum in another vessel. 
to take off still more heavy vapors t0 
add to the reactor charge. 

Designers emphasize that it is mos! 
desirable, normally, that at some 
point in the feed preparation-reactor 
system all the charge must be vapor 
ized. Any unvaporized material 
reaching the reactor and remaining 
liquid therein stays on the catalyst 
and is burned in the regenerator, 1 
creasing the ‘carbon’ burning oa 
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thereon and causing a corresponding 
loss of products recovered from the 
operation. Condensation of any once- 
vaporized stock is avoided if at all 
possible or at least is minimized. 

A maximum of preheat is obtained 
in these new units and for easily ex- 
plainable reasons. The catalyst should 
be primarily a catalyst and not a heat 
conveyor, thus the higher the preheat 
the greater return from the total 
catalyst-charge heat content in effect- 
ing the cracking reaction, Also, the 
higher the preheat temperature the 
higher will be the recoverable heat 
content during the regeneration step. 
Further, the higher the preheat the 
higher the flexibility of the unit. These 
higher efficiencies are provided for in 
the unit’s design. The major portion of 
the useful heat recovered is obtained 
in the form of steam as outlined later 
under operating procedure. 

Also, with lower preheat levels, the 
ratio of catalyst to oil must be in- 
creased to maintain cracking rates, 
necessitating handling more catalyst 
at greater cost, yielding lower ratios 
of gasoline to coke production, in turn 
raising the cost of the added regenera- 
tor capacity. Other disadvantages of 
high catalyst-to-oil ratios are greater 
catalyst make-up, higher utility needs, 
and lower catalyst activity levels, 
which last brings on lower octane rat- 
ings in the product and greater pro- 
duction of gas and coke per unit of 
gasoline produced. 

The fractionation and vapor recov- 


ery units may be conventional, since 
practically no catalyst is entrained in 
the reactor vapors. The size and com- 
plexity of these units depend entirely 
on the number of fractions to be ob- 
tained and on the nature and quality 
of these streams, determined by the 
disposition to make of them elsewhere 
in the refinery. 


Operating Procedure 

Beginning the cracking-regenerat- 
ing cycle at the point where the re- 
generated catalyst enters the lift pot, 
flowing down from the base of the 
kiln, the catalyst is lifted through the 
vertical line to the hopper as men- 
tioned earlier, its rate of transfer be- 
ing controlled by governing the rate 
of flow of the lift gas, which is low- 
pressure air. Actually, except in the 
lift line the catalyst system is con- 
tinuous, thus its transfer rate at any 
point is determined by the rate of 
withdrawal from the immediately pre- 
ceding step. Hopper catalyst is fed 
through a seal leg to the distribution 
level, from which it flows down sev- 
eral lines to the top of the reactor 
catalyst moving bed with even dis- 
tribution across that bed. Steam is 
admitted to the seal leg for the double 
purpose of preventing oil vapors from 
entering the leg and because of the 
pressure drop of steam passing up- 
ward the catalyst can pass from the 
hopper at atmospheric pressure. The 
main steps in the improved process 
are indicated in Fig. 2. 





FIG. 3. Downcomer lines for spent catalyst from reactor to regenerator. 


The catalyst then can enter the re- 
actor against its pressure of 5 to 15 
psig, a value determined by the pres- 
sure needed to force the cracked prod- 
ucts through the fractionation divi- 
sion of the system. 

Charge vapors are introduced into 
the top of the reactor and pass con- 
currently with the catalyst down the 
reactor, being cracked at tempera- 
tures of 850-925 F, depending on the 
results desired by the operator. Upon 
reaching the disengaging section near 
the reactor bottom, the cracked vapors 
are removed to the fractionator along 
with steam, which is admitted to strip 
the last traces of hydrocarbon from 
the catalyst. Any liquid hydrocarbon 
remaining on the catalyst goes there- 
with to the kiln and is burned, creat- 
ing a product loss to that extent. 

The cracked products enter the 
fractionation system and are divided 
normally into very light vapors, mo- 
tor fuel fraction boiling within that 
range, one or two sidestreams consist- 
ing of light and heavy distillate fuel 
oils, and a bottoms fraction, which 
may become recycle stock or be dis- 
posed of in other ways. The side- 
streams similarly can be used as re- 
cycle but normally are considered 
finished products as obtained. 

Spent catalyst passes down into the 
top of the kiln, through pipes that 
are inclined from the vertical, as 
shown in Fig. 3. The catalyst.is dis- 
tributed evenly over the top hearth 
and passes progressively downward 
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from hearth to hearth, in the manner 
peculiar to this Thermofor kiln, to 
exit finally at the bottom, hot, to the 
lift pot as mentioned above, complet- 
ing its cycle. 

Control of regeneration tempera- 
tures is vital to the maintenance of 
catalyst activity. Low pressure air 
enters the kiln about midway, flows 
countercurrently upward against the 
catalyst flow, and concurrently down- 
ward toward the base. The air going 
upward leaves the kiln at a tempera- 
ure near that of the entering spent 
catalyst. Catalyst entering the top of 
the kiln is heated by the burning of 
its carbon load to about 1150-1250 F. 
and is then cooled some 200 degrees 
’ by the fresh air entering the middle 
zone. Continuing downward its tem- 
perature is raised again to about 1150 
for clay or ‘natural’ catalyst, 1250 
for bead catalyst. At this point the 
catalyst passes over the water-carry- 
ing coils, is cooled to about the tem- 
perature desired for entering lift pot, 
producing steam at such pressures as 
may be needed in the plant, say 125- 
150 psig. Inlet and outlet headers for 
the steam-making coils are shown in 
Figs. 4 and 5. 

In recent operations a so-called 
chrome bead catalyst was employed 
with an activity index of 37. Expe- 
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FIG. 4. Inlet manifold on regenerator steam coils at the Beau- 
mont refinery of Magnolia. 





FIG. 5. Outlet valves controlling kiln cooling coils 
grouped efficiently in TCC unit. 





lyst will appear in overall improved 
efficiency. It is notable that with the 
original 37 AI catalyst after about 
three months, with an attrition rate 
falling from more than 4 tons per day 
to 2.9 tons, the AI still is at 36. Re- 
lationships between charge, catalyst 
makeup, and time on the new units 
are shown in Fig. 6. 

A stream factor, or percentage of 
total elapsed time to time on stream, 
of 90 per cent and higher is consid- 


rience has shown that a too high activ- 
ity index and a higher equilibrium 
catalyst activity than has been the 
case with earlier units, the reactor 
temperatures for a given cracking 
rate are abnormally low, which results 
in a lower octane rating in the gaso- 
line. Consequently a catalyst of lower 
AI (activity index) will be employed 
in starting other units. Since the 
catalyst aging rate is so low the re- 
sult of a lower AI in the fresh cata- 


FIG. 6. Reactor charge and catalyst make-up versus time, Beaumont TCC 
unit No. 2. 
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One of the more than 30 Perco Cycloversion units 
now in full operation is the installation at the new 
30,000 barrel per day Petroleos Mexicanos refinery at 
@ Salamanca, 150 miles northwest of Mexico, D. F. This 
11,600 barrel per day unit went on stream in September, 
1950, desulfurizing the straight run gasoline production 
of this completely modern Mexican refinery. 


Write us for complete information on profits in 
Cycloversion for your own Company. Perco Division, 
Phillips Petroleum Company, Bartlesville, Oklahoma. 


*A SERVICE MARK PERCO DIVISION 


PHILLIPS PETROLEUM COMPANY 


BARTLESVILLE, OKLAHOMA 
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Highly detailed graphic panel is one of many design features. 
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a conservative projection of 
what may be expected from these 
units. Eight Socony units over a pe- 
riod of two years, 1947-48, averaged 
92 per cent. The more recently de- 
signed Lion Oil unit has shown 95 










per cent for its first two years. Even 
these values are expected to be im- 
proved under the new system, since 
the air-lift is used and because the 
kiln has far fewer cooling coils and 
other internal equipment to get out 


of order or to force more frequent 
and longer shutdowns. 


Corrosion 


The alloy required by these units 
are determined solely by the nature 





























of the charge stock. For handling sul- 
fur contents of one per cent or lower, 
little if any alloy material is needed 
except in a few specific instances. For 
sulfur above that value the surface in 





TABLE 1. Operating conditions for air-lift TCC units. 
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under “Weight per cent,” propane 
and propylene, ethane and lighter, and 
coke production amount to only 7 per 
cent of the total charged to the reac- 


TABLE 3. Inspections of charge and products from TCC airlift units. 


Fresh reactor Debutanized No, 2 Heavy . 
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tha as it is termed here. 
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Keep up-to-date with 

this 400 page Catalog .. . it’s 

chock full of new and improved drop forged steel 
Valves, Fittings and Flanges designed to meet every 
medern piping need for high or low pressures and 


temperatures in process work. 


Be Safe and Sure . . . Use Vogt drop forged in all 
oil, water, steam, air, gas and refrigeration services. 


Write for a copy of Catalog F-9 
on your Company letterhead 


HENRY VOGT MACHINE CO., Inc., 
- LOUISVILLE 10, KENTUCKY 


BRANCH OFFICES: New York, Chicago, Cleveland, Dallas, Philadelphia, 
St. Louis, Charleston, W. Va. 


To obtain more information on products advertised see page E-37 
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—Vhoto Courtesy of Elliot Company. 


FIG. 1. Large turbine-driven multi-stage centrifugal compressor for cat 
cracker service. The unit has a capacity of 55,000 cfm at a discharge 
pressure of 15 psig. It is driven at 4000 rpm by a 4500 hp steam turbine. 


Centrifugal Compressors 


in Petroleum Engineering 


PART 2—Conclusion 


Ina previous article many of the mod- 
ern applications of centrifugal com- 
pressors in petroleum engineering 
were discussed. It was shown that im- 
portant uses have been found for 
these compressors in refining, natural 
gas, and gas transmission operations. 
he practices discussed have been ap- 
plied in plants throughout the world 
ind there is seldom a plant design 
problem that can be solved satisfac- 
torily without consideration of the 
suitability of centrifugals for one or 
more operations. 

In order to make a satisfactory 
inalysis of design and operating prob- 
ems, the petroleum engineer must 
have a conception of centrifugal com- 
pressor fundamentals. These have not 
been widely published in current pe- 
itroleum engineering literature and it 
is believed that a discussion that re- 
lates operating principles to modern 
ipplications will be worthwhile to en- 
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gineers engaged in all phases of petro- 
leum production. 


Construction Features 


Design and construction of centri- 
fugal compressors is similar to that of 
centrifugal pumps. The’ discharge 
pressure produced is a function of 
impeller speed, fluid density, blading 
type, and the number of stages of com- 
pression. High rotative speeds are ne- 
cessary to handle air or gases because 
they are relatively light. In centrifu- 
gal pump analyses, the fluid handled. 


_ water, oil, acid, is usually considered 


incompressible. Centrifugal compres- 
sors differ, however; the fluid handled 
is highly compressible and sometimes 
causes surging problems at low speeds 
and light loads. 

Physically, the centrifugal compres- 
sor consists of a rotating impeller, Fig. 


EXCLUSIVE 





P 772.311. 


2, which draws gas through the inlet 
pipe to the center or eye of the im. 
peller. The gas is then discharged at 
high velocity through the impeller 
vanes to the diffuser. Here the gas 
velocity ifs reduced, converting the 
kinetic energy of the stream into pres. 
sure. If the compressor is a multi-stage 
unit, gas from the first stage passes 
through return guide vanes to the eye 
of the second stage impeller where the 
compression process is repeated. This 
is continued until the desired outlet 
pressure is obtained, the number of 
stages being proportional to the pres. 
sure rise in each. At the present time 
the maximum discharge pressure ob- 
tainable when handling inlet gases at 
atmospheric pressure is about 300 psi 
gage. When properly designed. how- 
ever, four stage compressors can in- 
crease gas pressures from 1500 to 
3000 psi gage, if necessary. Radial 
bladed impellers, in which the blades 
are straight, produce higher pressures 
for a given wheel speed than backward 
curved impellers. Backward blades 
curve away from the direction of rota- 
tion and have a non-overloading power 
characteristic, less surging at light 
loads, and a steeper pressure-volume 
characteristic curve. 

Typical pressure-volume character- 
istics at various speeds are shown in 
Fig. 3a. Suppose a compressor is op- 
erating at speed X and discharges a 
quantity of gas, V,, at a pressure of 
P,. If the speed is increased to some 
higher value, Y, the compressor will 
discharge a larger quantity, Vy, against 
the initial pressure P, or it can dis- 
charge the original gas quantity, V;, 
against the higher pressure. P,. To re- 
duce the quantity discharged without 
changing the compressor speed, some 
form of throttling device must be used 
in the outlet piping. For instance, 
while operating at speed X, the vol- 
ume discharged is V,. Reduction of 
the discharge quantity to V, while op- 
erating at speed X requires dissipa- 
tion of the pressure P, in the outlet 
piping. A partially closed valve will 
usually provide the necessary throt- 
tling. 

Operating factors that influence 
centrifugal compressor performance 
are shown in Fig. 3b. When the com- 
pressor is started and brought up to 
rated speed, A, the discharge pressure 
is P, when no air is flowing throug 
the compressor from inlet to outlet. 
As the volume discharged is increased. 
the pressure rises until the maximum 
value, P,,. is obtained. Further 1 
crease in gas discharge quantity causes 
a decrease in discharge pressure untl 
a zero value is reached at volume V;. 

When resistance of the equipment 
connected to the compressor ‘s COD 
stant, irrespective of flow rate. it cam 
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FIG. 2. Cross-section of a multi-stage centrifugal 
compressor. Pressure-velocity characteristics at the 
right show that the pressure increase between points 
1 and 2 takes place at high velocity, 4 to 5. The 
high velocity at point 5 is converted to pressure in 
the diffuser, 2 to 3, and the velocity decreases along 
curve 5 to 6. Points 14, 24, and 3, are the inlet, 
diffuser, and gas passage, respectively. 
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FIG. 3. Centrifugal compressor operating 
characteristics can be predicted by study of 
general curves such as these. Factors which 
affect performance are discussed in the text. 
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FIG. 4. (a) Theoretical adiabatic horsepower, (b) mean effective pressure, 

(c) theoretical isothermal horsepower, (d) typical speeds, and (e) typical 

efficiencies. These are generalized values sufficiently accurate for preliminary 
estimates of centrifugal compressors handling air. 
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be represented graphically by the hori- 
zontal line RP.. Friction in suction 
and discharge pipes and valves can be 
approximated by the parabolic system 
resistance curve, RP,. This curve in- 
cludes the velocity head in the system 
and shows that friction increases with 
gas quantity discharged, The effective 
operating range for a compressor be- 
ing driven at A revolutions per minute 
and having the system characteristic 
curve shown is P,, to P,. Should the 
discharge quantity be reduced below 
V,,, the discharge pressure will fall 
below the maximum value P,, and 
surging will occur. Therefore the re- 
gion between P, and P,, is called one 
of unstable operation. 

Modern compressors are equipped 
with manual or automatic discharge- 
to-suction bypasses to prevent surging. 
When thus fitted, centrifugal compres- 
sors readily handle widely varying 
loads without the muffled, puffing 
noises and pulsations which accom- 
pany surging. With the characteristic 
curve shown in Fig. 3b, the minimum 
volume which can be handled without 
surging can be increased by raising 
the compressor speed. Thus, if the 
speed were increased to B, the dis- 
charge quantity would be increased to 
Vinp- When studying these character- 
istic curves, petroleum engineers 
should remember that they are only 
general curves and do not apply spe- 
cifically to compressors produced by 
any one manufacturer. The curves 
show quite accurately, however, the 
general flow conditions that may be 
expected. 


Air Compression Relations 


As centrifugal compressors are used 
for both air and gas compression, a 
working knowledge of the equations 
and calculations needed for either sub- 
stance is necessary. Petroleum engi- 
neers commonly use two similar com- 
putation methods for determining 
required input power, head on the 
compressor, and compressor efficiency. 
Differences in the methods result from 
the nature of the fluid handled. In this 
discussion of calculation methods. 
derivations of various equations ‘and 
values will be ignored as much as pos- 
sible in order to give more space to 
typical problems met in actual petro- 
leum engineering practice. Should the 
reader desire to verify any equation 
he can readily do so by reference to a 
standard text with centrifugal com- 
pressors. 

_ When the pressure of air is raised 
Ma compressor that is not artificially 
cooled, its performance is referred to 
the theoretical adiabatic horsepower. 
In simplified form the theoretical’ adi- 


abatic horsepower for air compres- 
sion is 
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HP, = 0.09252 p,QC. . . (1) 
where, 
Pi = inlet pressure of the air, in- 
cluding velocity energy, psi 
Q = inlet air flow, cubic feet per 
second 
C = (po/p;)°8%§ — 1 
Po = outlet pressure of the air, psi 
The constant “C” may be either com- 
puted or obtained from an engineering 
handbook, 

Where the pressure rise is small, the 
equation 

HP, = 0.262Q(p.— pi) « (la) 
can be used for first approximations. 
For greater pressure rises the simpli- 
fied equation 

HP, = 0.262Q(pm) . (1b) 
is suitable. p,, in this equation is the 
mean effective pressure during com- 
pression. To further simplify calcula- 
tions, the curves in Figs. 4a and 4b 
can be used. Problems showing their 
application will be given shortly. 

Air compression in a water cooled 
compressor is referred to the theore- 
tical isothermal horsepower. In equa- 
tion form, 


HP; — 0.0604Qp,log ( po/pi) . (2) 
where the symbols are as before and 
the logarithm is to the base 10. Fig. 4c 
provides a simple solution of equation 
2. This equation is valid for the 3 
methods of cooling which are, or have 
been. employed in compressors ap- 
plied to petroleum operations. 

Inter-cooling between stages was 
illustrated in several of the operations 
described in Part I of this article. It is 
applied both to stages in a single com- 
pressor and between two compressors 
operated in series. Water jacket cool- 
ing is confined to compressors with 
outlet pressures not exceeding about 
75 psi because the degree of cooling 
obtainable is limited by the jacket sur- 
face area. In some low pressure centri- 
fugals. (less than a 50 psi discharge 
pressure), only the diffusers are 
cooled. This method is not used exten- 
sively because the degree of cooling is 
limited and confined mostly to the 
gas being discharged from the com- 
pressor. 

Compressor speeds are a function 
of the air’ quantity handled and the 
impeller diameter. In general, as the 
air quantity increases the impeller 
speed decreases but its diameter be- 
comes larger. Impeller tip speeds are 
limited by stress considerations and 
the diameter cannot be made any 
larger than the allowable stresses per- 
mit. Fig. 4d gives average compressor 
speeds for various air quantities. 

In many petroleum engineering 
problers the compressor efficiency is 
required because the actual brake 
horsepower needed to drive the com- 
pressor depends on its efficiency. The 









efficiency, in turn, is a function of the 
mechanical and hydraulic losses in the 
compressor. Hydraulic losses result 
from shocks and eddies during gas in- 
let and outlet, gas leakage, gas surface 
friction, and insufficient cooling. Me- 
chanical losses are comprised of bear- 
ing and disk friction. Fig. 4e shows 
typical compressor efficiencies, the 
values given being sufficiently accurate 
for most preliminary estimates, When 
selecting a specific compressor for in- 
stallation, the exact efficiency to be ex- 
pected under operating conditions can 
be obtained from the manufacturer. 


Gas Compression Relations 


Gas compression calculations ap- 
pear to be slightly different from air 
calculations but they are actually based 
on the same relations. Thg properties 
of various hydrocarbons have not been 
generalized to as great an extent as 
those of air, however. As a result, fun- 
damental compressor relations are 
used in conjunction with a table or 
chart of hydrocarbon properties. 
When designed for handling hydro- 
carbons, the head in feet of gas 
pumped required to compress the gas 
from inlet to outlet pressure is known 
as the polytropic head. In equation 
form the polytropic head is 


“he [(pivs) — (povo) ] log po/pi 
ed 0.00604. 
oe es ee ee 
where the symbols are as before. An 
alternate relation expresses the poly- 
tropic head as 





(3a) 


where n = an exponential constant 
where n = an exponential constant == 
and Y = (p,/pi) — 1. 

When hydrocarbon tables or charts 
are unavailable, neither equation 3 nor 
3a can be evaluated. If the specific 
heats of the hydrocarbon at constant 
pressure, cy, and at constant volume, 
cy, are known, however, the value of 
n can be approximated by assuming 
a value for the compressor efficiency 
and solving, 


Rants s ss & 4 8 (4) 


by = — pi?) 


and 
a k—1 


a =T- . . . ) 


where k = the specific heat ratio and 
E.. the compressor efficiency. The com- 
pressor efficiency can be obtained 
from the manufacturer or assumed as 
somewhere between 65 and 75 per 
cent. Specific heats of hydrocarbons 
are usually more readily available 
than complete thermodynamic data, 
Once the value of n has been ob- 
tained by solution of equations 4 and 
5, the polytropic head is found from 
equation 3a. Then. the brake horse- 
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power necessary to drive the compres- 
sor is given by, 


oS 
(polytropic head) (gas flow, lb/min.) 
33,000 E, 
has ast (6) 


lf an assumed efficiency has been 
used in these equations it must be 
checked with the manufacturers’ guar- 
anteed efficiency. Should there be a 
large difference between assumed and 
guaranteed efficiencies, the value of n 
must be recomputed and a new com- 
pressor selected, if necessary. It is 
common practice to select a compres- 
sor that will operate at, or nearly at, 
its maximum efficiency when carrying 
the normal plant load. 

The results obtained by the calcu- 
tion methads described here are ap- 
proximate but they are sufficiently ac- 
curate for all preliminary estimates. 
Exact selection calculations require a 
library of compressor performance 
charts, a detailed knowledge of com- 
pressor characteristics, and many 
more hours of study than suggested in 
this article. For these reasons it is cus- 
tomary to select a compressor on the 
basis of the data presented here and 
then proceed with the design work 
while the preliminary calculations are 
being checked by the manufacturer. 
Any changes that may be required 
after the manufacturers’ check are usu- 
ally minor and ean readily be made. 





Air Compression Calculations 


To illustrate the use of the air rela- 
tions and charts in petroleum engi- 
neering, two typical problems will be 
solved. 

Example 1: A centrifugal compres- 
sor for refinery plant air service will 
compress 12,000 cu ft of air per min- 
ute from atmospheric pressure and 60 
F (standard conditions) to 50 psi 
gage. The compressor will operate un- 
cooled. What approximate input 
power is required to drive the com- 
pressor? 

Solution: As the compressor oper- 
ates uncooled the theoretical adiabatic 
horsepower must be used for calcula- 
tion purposes. From Fig. 4a the theo- 
retical horsepower per 100 cfm is 11.9. 
Hence, the total theoretical adiabatic 


horsepower is a (11.9) = 1430. 


Compressor efficiency, Fig. 4e, is 69 
per cent when handling 12,000 cfm. 


, 1430 
Therefore, BHP = 0690 

Example 2: Two centrifugal com- 
pressors have been proposed for sup- 
lying air to a cat cracker unit. The unit 
requires 56,000 cu ft of air per minute 
at 20 psi gage. Determine the approxi- 


= 2070 hp. 
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French Detergent Plant 


Shell Union Oil Company is 

building a detergent plant in 

- France, as a part of a new $6,- 
000,000 French chemical plant. 
F. A. C. Guepin, a managing 
director of the Royal Dutch Shell 
Company of London, which han- 
dles the firm's world-wide chem- 
ical business, stated the plant 

-. is due to be completed late this 
year. The plant will also produce 
acetone and synthetic iso-propyl 
alcohol made from refinery by- 
products. 

Shell already operates deter- 
gent plants in England and Hol- 
land. Guepin stated that Hol- 
land now has the basis for a 
petroleum chemical industry 
from its own raw materials. 











mate speed, efficiency, and horsepower 
of each compressor when operating 
uncooled and cooled. 

Solution: Each compressor will 
handle 56,000/2 = 28,000 cfm. From 
Fig. 4d, nominal speed = 5500 revo- 
lutions per minute. Uncooled efficiency 
is about 71.5 per cent and cooled efh- 
ciency about 66 per cent fitted with 
inter-coolers, The theoretical adiabatic 


28,000 _ 
F597 (6-25) = 1750 


_ 1750 | 
hp; BHP = 0715 = 2450 hp. When 


the compressor is cooled the theoretical 


isothermal horsepower a (5.4) 


1510 





horsepower is 


= 1510 hp; BHP = 


Gas Compression Calculations 


Example 3: A refinery centrifugal 
will compress 10,000 cu ft per minute 
of gas. Inlet pressure is 14.7 psi abso- 
lute, specific volume = 8.55 cu ft per 
Ib, temperature = 60 F. Outlet pres- 
sure is 143 psi absolute, specific vol- 
ume = 0.883 cu ft per lb. Determine 
the brake horsepower required to 
drive the, compressor. 

Solution: Since inlet and outlet con- 
ditions are known, equation 3 can be 
used to find the polytropic head, or 


hy = (14.7) (8.55) — (143) (0.833) 
0.00604. 
log 143/14.7 
hy, = 41,100 feet of gas 
Gas flow in pounds per minute is 


we = 1170. Then the horsepower 


required to drive the compressor when 
the efficiency is assumed to be 70 per 
cent. is from equation 6 











41,100(1170) 
33,000(0.70) 


_ The polytropic head and _ brake 
horsepower should be checked with 
manufacturers’ ratings to see if a. 
standard unit with the proper capac. 
ity is available. In general, standard 
units are less expensive than specially 
built ones. 
When propane, butane, ethane, or 
ethylene are used in a refrigeration 
cycle for refinery service, head and 
horsepower calculations require a. 
more extensive study of local condi- 
tions. This study usually includes the 
refrigerant temperature required for 
the process, inlet pressure, inlet spe- 
cific volume, outlet pressure, outlet 
specific volume, and gas flow neces- 
sary. Complete solution of a refinery 
problem of this type is similar to the 
one presented above except that cor- 
rections must be made for intake con- 
ditions which vary from the standard 
of 60 F and 14.7 psi absolute. The 
perfect gas laws are used for making 
these corrections. 





BHP = = 2090 BHP. 


Operating Calculations 


The air and gas relations presented 
in this article can also be used as 
rough checks on_ performance. It 
should be remembered, however, that 
the results obtained depend on the 
accuracy of the values substituted in 
any particular equation. Assumed efh- 
ciencies or operating conditions, if 
appreciably in error, will cause incor- 
rect results. For operating calculations 
the best data for substitution in a equa- 
tion are secured from compressor 
characteristic curves, performance in- 
formation supplied by the manufac- 
turer, and the readings of accurate in- 
struments attached to the compressor. 

The centrifugal compressor will 
give long, reliable service if properly 
maintained during regular shutdown 
periods. This fact is well exemplified 
by the on stream records of many cat 
crackers served by centrifugal com- 
pressors. Uninterrupted operation for 
periods approaching two years dura- 
tion are not uncommon today. 


Conclusions 


Centrifugal compressors are suit- 
able for many petroleum engineering 
applications. For drives requiring 
more than 500 hp, the centrifugal is 
usually more economical than the re- 
ciprocating compressor. Turbines or 
electric motors can be used for centri- 
fugal compressor drive; other drivers 
are suitable but usually require some 
form of speed increaser. When con- 
stant speed motors are used, hydraulic 
or magnetic couplings are necessary 
to secure speed variations in the om 
pressor. ** 
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The staff of REFINERY ENGINEERING Company 
thought a refinery need not be just a jungle of 
pipes and valves and vessels. It could be as appeal- 
ing as other manufacturing plants, and should have 
something to attract the favorable attention of the 
public. . 


With this in mind, Treco engineers designed the first 
refinery with ‘‘picture windows". The control room 
was placed as near as possible to a main highway. 


TELEPHONE 
WIRE or WRITE 





Large areas of plate glass permitted the public to 
look in and the public has been looking into this 
nerve center of operations—in extraordinary num- 
bers. This has proven to be such an important public 
relations gesture that you will see more progressive 
refiners adopting it. Treco will announce others soon. 


Show the public the ‘inside workings’’ of your 
business. Let people know how your product is 
made. Show them a modern, clean and highly effi- 
cient plant and you will gain their loyalty. And, get 
in touch with REFINERY ENGINEERING Company 
right away, for information on how your plant can 
be improved to do a better production as well as 
a better public relations job. - 


OKLAHOMA 


PHONE $+5564; 9 TULSA, 
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Piping view of process area of Sid Richardson gasoline plant. 


Kermit Plant Built for Present and Future 


A high and a low pressure gas stream are processed for propane and 
heavier, which are’ virtually free of hydrogen sulfide and mercaptans 


Erricient hydrocarbon conservation 
has become the watchword—password 

~byword of the oil and gas industries 
during the last half-century. To many 
in and out of the industry the climax 
of this fast-breaking development is 
the recent Texas decree whereby all 
gas must be either utilized commer- 
cially or industrially, or must be re- 
turned to the producing formation to 
aid in further production insofar as is 
practicable. 

As one instance of the results of this 
development, and the conservation of 
our petroleum and natural gas fe- 
sources, is the nearly new Sid Rich- 
ardson Gasoline Company plant near 
Kermit, Texas, and its work in recov- 
ering natural gasoline and liquefied 
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petroleum gases in that area of huge 
gas, petroleum, natural gasoline prod- 
ucts and their derivatives, especially 
carbon black. This tremendous ancient 
sea bed and sea shore area, from which 
a great percentage of our total petro- 
leum production is derived, is dotted 
with wells, lines, and plants and the 
story of their development, operation, 
and results is one of the sagas of the 
Americas and their as yet not fully 
realized history of progress. 


Design and Layout 


Mechanically the Kermit plant is 
typical of the best design found in our 
present American oil and gas opera- 


EXCLUSIVE 


tions. The major items of equipment 
employed include two low-pressure 
and one high-pressure inlet gas scrub- 
bers; two different streams of gas en- 
ter the plant, as shown later herein. 
Three compressor discharge accumu- 
lators are installed, to handle an) 
condensate from these steps in the 
process. The propane chiller and the 
intercooler system will be outlined 
later. Two absorbers are provided, 
each with 22 trays and two drawofl 
trays, with chimneys, part of the inter 
cooler system, A sub-base is built into 
each tower bottom through which 
overhead vapors are scrubbed, a 
shown under the processing discus: 
sion. e 
A 27-plate reabsorber column 1s 1” 
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cluded, and the still has 20 plates 
along with reflux condenser and over- 
head chiller and cooler with an accu- 
mulator for both reflux and overhead 
condensate. Along with these items are 
a suction scrubber for the 385-lb to 
600-lb recompressor, a fat oil flash 
tank and flash tanks for the 385 Ib and 
200 lb condensates. 

The fractionation system includes 
the 30-plate deethanizer column, the 
depropanizer of 30 plates and the de- 
butanizer having 40 plates. A gasoline 
caustic washer also installed, as well 
as a three-tower Perco solid copper 
sweetener unit, and a sand filter. For 
liquefied petroleum gases (LPG) are 
provided caustic washers, Perco treat- 
er, sand filter, a caustic contactor for 
removal of mercaptans and a com- 
plete caustic regenerator unit. Sim- 
ilarly the propane section has caustic 
washer, sand filter, two dehydrator 
towers, using Florite desiccant, and a 
dehydrator knockout drum; addition- 
ally, of course, the conventional run- 
down tanks, accumulators, and other 
auxiliaries are supplied. 

The propane chilling system in- 
cludes the propane superheater (by 
exchange with bottoms from the pro- 
pane discharge compressor accumu- 
lator) compressor suction scrubber. 
the compressor and propane conden- 
ser. Propane vapor is flashed from the 
various upper and lower absorber 
chillers, the still overhead product 
chiller, and the deethanizer over chill- 
er and after compression and condens- 
ing is returned to the accumulator and 
distributed again to these chillers to 
continue the cycle. 

Two United redwood induced-draft 
cooling towers are installed, one for 
cooling process streams and one for 
cooling compressor discharge gas 
streams. The process tower water 
pumps cooler circulates 11,000 gal per Overhead piping in process 
minute, and requires approximately 
59,000 gal per day of makeup water, 
drawn-from 2 wells in the vicinity. The 
compressor cooling tower circulates 

gal per minute and requires 83.- 
000 gal per day of makeup water. 
Eighteen Aimco coils are installed in 
ile compressor tower base for cool- 
ing gas streams, while 24 such coils 
are situated in the process streams. 
€ compressor tower uses 4 updraft 
fans (Moore) of monel metal, driven 
by 1800/900 rpm, 2 speed, 25 hp 
uis-Allis electric motors through 
right angle bevel gears. The process 
ower uses 6 of the same fans. 

Seven Young-Happy Air-Fin atmos- 
Pheric cooling units are employed on 
‘ooling jacket water, driven by Her- 
cules gas burning engines, the Moore 
ans averaging about 210 rpm. Tests 

ve shown that each unit averages 
indling 270,000 cu ft of air per min- 








Still is at left. in foreground are deethanizer, debutanizer, and depropanizer. 
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General view of process plant showing petrochem heater, 
debutanizer, depropanizer, still overhead product accumulator and product treating units. 


ute in this service, Engine jacket water 
enters the engines at 145 F and leaves 
to the Air-Fins at 157 F. 

In most heat exchangers stainless 
steel tubes are employed. Admiralty 
tubes are installed in the Struthers- 
Wells exchangers on propane chilling 
duty. In the eight large, Struthers- 
Wells rich oil-lean oil exchangers 
(shown in an accompanying photo) 








aluminum tubes are used throughout. 
Altogether, 16 services employ Inhib- 
ited Admiralty tubes , including the 
tower cooler coils; 19 services use 
steel tubes while the seven jacket- 
water Air-Fins have copper tubing in- 
stalled throughout. During the period 
of operation since starting the plant 
in August 1948, no tubes have re- 
quired replacement. 


Chemical treating unit. 


still, high pressure absorbers, reabsorber, deethanizer, 
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Compressors 


The original installation of Clark 
compressors included 11; two new 
ones were installed during June, 1950, 
and 2 more in December, 1950, to 
augment the capacity in view of in- 
creased gas throughput. Four Cooper- 
Bessemer gas-engine driven Elliott 
290 kw electric generators supply the 
plant’s needs. A lubricating oil cooler 
is supplied for each compressor—a 
water-to-oil cooler. Water for this pur- 
pose is handled by two B-J centrifugal 
pumps, driven by two U. S. Electric 
30 hp motors, which handle 1800 gpm 
each at 46 ft head at 1750 rpm. The 
compressor battery includes 6 two- 
stage, 1200 hp, 8 three-stage 1200 hp. 
and one 3rd stage propane refrigera- 
tion and recompressor combination. 
The generator gas engines are 450 hp 
Cooper-Bessemers, and the Elliott AC 
generators produce 290 kw each at 
480 volts. 

Steam for the plant is supplied by 
two 1000-hp Riley Stoker boilers, de- 
livering steam at 400 lb and 660 F. 
This 400 lb steam is used first in 9 De 
Laval steam turbines, two each for hot 
oil circulation and for deethanizer 
feed pumps, one for boiler feed water 
and four for lean oil circulation. Four 
of these turbines exhaust into the 13" 
lb steam header for process uses 1! 
cluding stripping steam for the rich 
oil still, while the other 4 on lean oil 
pumping exhaust at 110 lb for reboiler 
heating. A useful part of the plants 
auxiliary system are 5 Hilco lubricat- 
ing oil reclaimer units, mode! 2H-I. 
Type 500, which employ fuller s earth 
as the purifying agent and filter 0! 
for the Clark engines. 
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cotts. 
controllers are installed; 11 flow con- 
troller-recorders, with Clapp gages for 


Butane and grade gasoline storage area at Sid Richardson gasoline plant. 


Most instruments in the plant are 


Brown; motor values are Mason-Nei- 
lan. Most field meters are Foxboro, of 


which 190 are installed, also 33 West- 
Seven temperature recorder- 


liquid-level, pressure, etc., and sev- 


eral other miscellaneous instruments. 


Valve positioners, especially in resi- 
due gas outlets, are Mason-Neilan. 


The instrument air system uses alumi- 


num tubing (%¢-in.) throughout, re- 
quiring some 50,000 ft altogether. The 
operators of the plant find that this 
tubing works more easily, bends and 
fits better and shows no corrosion from 
H.S, and fewer other troubles than 
any other type. In the system the air 
enters a “knockout” drum that re- 
moves mostly the entrained oil and 





water; next it goes to a glycerine sep- 
arator that cleans the air, and finally 
to a filter and Lectrodryer where the 
water content of the air is reduced to 
nearly zero. 


Process Routine 


Two streams of gas enter the plant, 
one at low pressure, 2-5 psig, the other 
at high pressure of about 600 psig. 
The low pressure stream passes first 
to the two low-pressure gas scrubbers, 
which remove fluid, thence to the first 
stage compressors and out at 3-8 psig 
into the first stage coolers and into 
the accumulator from which small 
amounts of liquid may be removed. 
The gas passes to the second compres- 
sion stage, is brought up to 190 psig, 
is cooled and sent to the second stage 
accumulator, from which any conden- 


Diaphragm motor valves on residue gas lines. 
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sate is removed via pump and sent di- 
rectly to mingle with the liquid rich 
oil stream enroute to the still. Over- 
head gas from this point is transferred 
to the third stage compression. Gas 
from the third stage compressors also 
enters atmospheric coolers, thence to 
the accumulator from which conden- 
sate passes to the 385-lb condensate 
flash tank. Overhead gas from this ac- 
cumulator joins the stream of deethan- 
izer waste vapors and 385 psig rich 
oil flash tank and go to the 385 psig 
suction, 600 psig discharge recompres- 
sor. At present only one absorber is 
in operation. handling 680,000 gal per 
day of oil circulation. The other ab- 
sorber will be put into operation when 
the amount of gas available requires 
the added capacity. 

Lean oil from the surge tank is 
pumped to near the top of the ab- 
sorbers at 75 F and contacts the as- 
cending gases at 600 psig. Two inter- 
coolers are provided, the upper just 
below the 21st tray, which transfers 
the downcoming partially enriched oil 
to an exchanger where it is cooled by 
refrigerated propane from that system 
and is returned to the absorber tower 
via the same “chimney” tray, to in- 
crease the absorption rate of the 
tower, Again partially enriched oil is 
drawn off and is cooled by propane 
just above the 7th tray and returned 
thereto to further improve the absorp- 
tion. The same routine is provided for. 
and will be used with the second ab- 
sorber when it is put into operation. 
Bottoms (rich oil) from the absorber 
go to the fat oil flash tank, from which 
the overhead vapors join the vapors 
from the 385 lb condensate flash tank 
to return to a recompressor suction 
scrubber; from this fat oil tank the 
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TABLE 1. Podbielniak Analyses—volume per cent 





185 psig 


185 Gas to Absorber Composite Reabsorber 
100 psig compressor 600 psig absorber residue vaporsto residue 
sti accum. discharge discharge (mol. %) gas _—reabsorber gas LPG Propane Butane Grade 
Component overhead gasoline accum.gaso. accum. gaso. acid gas—1.20 acid—1.20 (mol%) (mol%) product product product gaso. 
SPOT reo aren 1.32 2.00 2.46 — 81.97 87.82 8.66 Meee <{ Valdas’, ‘genes O-, uckan n-C, — 1.99 
Ethane. . 10.95 9.37 2.71 6.70 GPM 9.7. 8.56 44.85 eee Oe 1.40 hati i-Cs— 10.38 
Propane 30.61 13.45 4.34 12.54 1.174 4.28 2.32 29.56 2.32 29.20 98.39 0.75 n-Cs— 36.54 
i -Butane 7.80 2.99 0.95 2.97 0.134 0.41 0.10 1.82 0.10 15.65 6.21 24.46 Ce+ 51.09 
n-Butane 21.90 13.25 5.38 13.87 0.428 ’ ae aa Seas me uc 74.79 RV.P..¢ 9.394 
i -Pentane. . 4.53 5.87 2.83 5.60 0.091 0.25 OE EE SD KG 9 Mol. wt. Cs+-=10] 
n-Pentane. . 9.04 12.21 6.77 13.12 0.163 0.45 ¢ Bares 
Hexanes — plus 15.17 41.54 75.02 42.74 0.141 _* Re re oe 4 > Bae Sens 
Mol. wt. Mol. wt Mol. wt. Acid gas — 3.60 Acid gas — 2.20 
Ce plus Ce plus Ce plus Air — 4,80 Be 550s 
=100.5 =109.6 =100.2 








bottoms, (fat oil, partially denuded) 
goes to the reabsorber along with the 
vapors from the still overhead prod- 
uct accumulator. 

Bottoms go from here to the still. 
From the still, with one side-draw de- 
hydrator, and one lower drawoff to the 
reboiler still furnace, the overhead 
goes to the still overhead reflux con- 
denser and reflux tank through a pro- 
pane refrigerated condenser, then to 
the still overhead product accumula- 
tor. Overhead vapors from this prod- 
uct accumulator return to the recom- 
pressor suction scrubber. 

Bottoms from the still go through 
the oil-to-oil exchangers and the lean 
vil cooler to the lean oil surge tank 
for recycle. Pump suction for the de- 
ethanizer is taken on the still product 
accumulator, which is the entire liquid 
recovery from the incoming two 
streams of “wet” gas. 

Attention should be called to the 
side streams, the still dehydrator, 
which removes all water from the 
downcoming fat oil stream; and the 
oil purifier side stream drawn from the 
fourth tray and returned purified be- 
low the first bubble tray. Various side 
streams and incidental operations 
might be mentioned here, but cannot 


be outlined for lack of essential space. 

One other item that may well be 
noted—it was found that the lean oil 
stream, carried in the lower chillers of 
the main absorber at 40 F, produced 
too much of the hydrate formation 
that choked the system and necessi- 
tated shutdown. When this stream 
was raised to 48 F no appreciable 
hydrate formation occurred and the 
chilling system continued operation 
without any interruption. 


Fractionation System 


Raw charge to the deethanizer 
passes via pump into the tower be- 
tween the 15th and 19th trays after 
exchange preheat between the incom- 
ing raw charge debutanizer bottoms 
and the 110 psig steam. This tower is 
operated with a design top tempera- 
ture of 90 F, and a bottoms discharge 
temperature of 249 F, through a re- 
boiler heated by 110 psig steam, tower 
pressure 450 psig. The reflux is pro- 
pane refrigerated down to 70 F. The 
bottoms (deethanized product) passes 
to the debutanizer between the 16th 
and the 24th trays as conditions re- 
quire. This tower is operated at a top 
temperature of 115-120 F, and a bot- 
toms temperature of 246-282 F. A 











Still overhead products accumulator. 




















TABLE 2. Distillation unit 
operating data 





, Psig 
°F Temp _pressure 

ee ee re 76 600 
Gas from absorber............... 7 595 
Ist flash tank (gaso.)............ 63 380 
2nd flash tank (gaso.)........... 63 175 
Rich oil to reabsorber........... 77 380 
Rich oil from reabsorber........ . 120 123 
Rich oil to heat exchanger...... . 122 120 
Rich oil from heat exchanger. .... 465 116 
Rich oil from preheater to still... 520 128 
Still vapors to reflux condenser. . . 255 110 
Lean oil from still.............. 475 108 
Lean oil to heat exchangers..... . 475 106 
Lean oil from heat exchangers... . 116 8 
Oil to cooling coils.............. 113 6 
Oil from cooling coils........... 69 4 
ee. eae eee 65 2 
CR We GRIER 6 6 fossa. 78 650 
Vapors from reflux condenser... . 110 100 
Gasoline and vapor to coolers... . 110 100 
Gasoline and vapor from coolers. . 70 99 
Gasoline and vapor from chiller. . 50 98 
Superheated steam to still... .... 475 130 
eee Ce y 
Steam to still — lb/day............ 202,000 
Lb strip. steam/gal oil cire.......... 0.310 








stream from this reboiler exchanges 
heat with the incoming deethanizer 
feed through a cooler and then returns 
to the caustic washer and filter, and 
from thence to a three-column Perco 
gasoline sweetener, the finished prod- 
uct from which is sweetened “grade’ 
gasoline to storage. 

From the overhead of this debutan- 
izer tower passes a stream of vapors 
to an overhead condenser of 28,000,- 
000 Btu duty per hour and into the 
debutanizer reflux tank. From this 
tank goes one stream of reflux to the 
top of the debutanizer. The overhead 
from the main stream from the debu- 
tanizer reflux tank passes in exchange 
with the depropanizer bottoms and 
enters the depropanizer tower between 
the 12th and 16th trays. The depro- 
panizer bottoms pass further to @ 
cooler and to the LPG caustic wash 
and contactor unit, and thence to the 
sand filters, the LPG Perco treaters 
and to storage. Storage for propane, 
butane is provided by three 3000- 
bbl Hortonspheres (C. B. & 1.) and 
three 5000-bbl Hortonspheroids. 

Overhead from the depropanizer 
passes to the reflux tank from which 
one stream goes to reflux of that same 
tower. This stream splits and most of 
it goes to the propane caustic washer, 
the sand filter, the propane Florite de- 
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AN OLDTIME RECIPE FOR 


LONG-LIVED PIPE LINES 


A recipe that waterworks and gas distribution 
engineers have used for over a century is: 
specify cast iron pipe. Refinery engineers 
have used it, too—with good success—for 
run-down, water and gasoline lines — 
for fire protection systems -— salt water disposal 
—condenser and cooling coils. 
No other pipe, at reasonable first cost, 
*ffers comparable resistance to both interior 
and exterior corrosion. No other pipe. 
in its price range, is as economical in the end. 
Available with bell-and-spigot, plain end 
and flanged, or with standardized mechanical 
joints. Cast Iron Pipe Research Association, 
Thomas F. Wolfe, Engineer. 
1015 Peoples Gas Bidg., Chicago 3, Illinois. 


‘AST IRON PIPE 











LPG Dehydration Towers 
at Kermit, in which 


FLORITE DESICCANT is used 


Sid Richardson's 


New Plant uses 


FLORITE 
DESICCANT 


In the noteworthy Kermit plant, the two 


dehydration towers seen in our illustration use 
FLORITE DESICCANT as the chosen drying 
agent. 


Natural gas, propane, butane, gasoline, air, 
nitrogen, carbon dioxide, refrigeration com- 
pounds, all are treated with superior drying 
efficiency by use of FLORITE DESICCANT. 
Selectively adsorbs 4 to 20% its weight of 
water—is regenerated by heating to 350° F. 
Full data on request. 


FLORIDIN COMPANY 


FOR LONG LiFE AND ECONOMY Adsorbents...Desiccants... Diluents 
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TABLE 3. Absorption oil data. 










Oil to reclaimer GPD................... 4,320 
Reclaimer stripping vapor, cu ft/ gal feed. 47.0 
Steam to reclaimer, °F.............. 465 





Vapor from reclaimer, °F.............. . 465 
Oil to reclaimer, °F ee 

Reclaimer kettle, °F... icitadied i : 
Reclaimer press., psig..................- . 
Oil consumption/gal/MMef gas............ 
Vapor press. heavy oil from still M.M. H20... 








Distillation °; Lean oil Blowdown 
| 403 438 
3 420 446 
5 439 456 
10 450 Grav. API 465 
20 463 481 
30 475 20.0 
40 Grav. API 485 540 
50 35.1 496 632 (31%) 
60 503 
Mol, wt. : 
5 





TABLE 4, Fractionator operating data. 


Fractionator 

No.1 No.2 No.3 
Feed to column GPD......... 125,000 98,300 86,700 
Bottom product init. °F....... ...... 80 7.0 
Bottom product EP °F........ ...... +340 +28 
Bottom product RVP Ib....... ...... 14.1 59.0 
Bottom product grav. API.... ...... re 
Bottom product GPD......... 88,100 24,262 26,692 
Fractionator O.H. prod. GPD.. 90,000 240,000 400,000 

approx.) 

Reflux RE ere 90,700 210,000 400,000 
Reflux to feed ratio........... 0.725 2.14 4.62 
Feed enters on tray number... 19 20 26 


from bottom) 








TABLE 5. Plant production. 





sigh press. gas MCFD...........cccccccees 15,580 M 
Low tres. G08 BECKI... nn cess ce ecccccscace 47,215 M 
CN See OO PER ac kite rccccdapnsoeus 9,549 M 
Propane, daily ave., gal...............eese00 33,000 
Fee RS OP ey a ee ee 32,000 
Nat. gaso. daily ave. gal........escssecereses 31,700 
End point propane at 3000 feet elevation...... —46 F 
End point LPG at 3000 feet elevation......... +27 F 
End point nat. gaso. at 3000 feet elevation... . 345 F 








TABLE 6. Data on refrigeration 
absorption unit. 





°F Temp. Press. 
| See eT ore 7 
CRAG TROT GROOPOEE 6 6 occ 5 ccceretenes 78 595 
Lean oil to absorber................. 78 
Rich oil to top chiller............... 74 635 
tich oil from top chiller............. 65 635 
Rich oil to bottom chiller............ 70 635 
Rich oil from bottom chiller......... 63 635 
Rich oil from absorber.............. 82 600 
lop chiller (propane)............... 65 108 
Bottom chiller (propane)............ 60 100 
EE Pe nro 79 53 
MN Ec. 62s Gave benkbe meee tones 295 
ETD CMORATEO .. 5.55 oeccincccascecs 139 175 
MIE Ricca wixcces's-svorerarecedhi Were Soa 125 170 
Oe ee rr an 87 160 
RUNNIN 25.) cs caf vahboe Ctaae ed 87 160 
Lean oil circ. GPD....... 680,000 
Inlet gas MCFD......... 63,700(M) 
Residue gas MCFD....... 60,200(M) 
Base gas vol. press., psig... 14.65 psig 
Gal oil/Mef GAS... cece 34 


TABLE 7. Propane Dehydrator. 






Propane to dehydrator.............. 7 275 
Propane from dehydrator... 76 275 
Propane to vaporizer (heater)... = 275 
Propane from vaporizer (heater)..... . 425 275 
Regenerated propane from dehydrator 350 275 
Regenerated propane from cooler..... 88 260 
0 BO ae ae eee 64 
ES are eee 80 B 
Steam to vaporizer................. 600 400 
Vol. water collected, gal..... 8 

Length of cycle—hr......... 6% 
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Air-fin still reflux condensers. 


hydrator, and to propane storage. A 
side stream from this dehydrator goes 
to the knockout drum that returns the 
propane to the main stream via the 
caustic washer, after being used to re- 
generate dehydrators. 

One interesting item about this op- 
eration is the hydrogen sulfide content 
of the inlet and exhaust gases. Hydro- 
gen sulfide content of the “wet” gas 
in is 195 grains per 100 cu ft; mer- 
captan, 1.49 grains; outlet gas con- 
tains 146 grains of H,S, mercaptan is 
0.29 grains, almost negligible. 

Analyses of inlet and outlet gases 
are shown in Table 1. Table 2 shows 
temperature and pressures, 

One of the most important items in 
the operation of a gasoline plant is 
that of the routine operating condi- 
tions of the absorption oil and its pur- 
ification shows the data on the ab- 


‘ sorption oil, its routine, changes, and 


original and final condition. Corre- 
spondingly, Table 4 shows in detail 
under which the fractionators are op- 
erated and the conditions arrived at. 

Table 5 shows the production of the 
various yields as of present opera- 
tions, (end of 1950), and the specific 
data as to the individual products. 
These yields, and these products spe- 
cifications must vary from day to day, 
and must be taken and accepted as 
typical of what is or may be obtained 
under any set of conditions—condi- 
tions that are dictated by the various 
demands on the plant and the supply 
of raw materials. The refrigeration 
unit is a “law unto itself” and a glance 
at Table 6 will indicate the’ essential 
details. Again, these data must be ac- 












cepted as indicative of an operation 
under a given set of demanded operat- 
ing conditions, not as absolute and 
unchangeable specifications. All these 
data help toward an understanding of 
the whole operation. 

As the propane dehydrator is an 
unique operation, the essential condi- 
tions of one item should be mentioned 
in conclusion; in the caustic treating 
operation, in mixing on pump suction, 
50 Baume caustic is diluted on intro- 
duction to 20 Be, although the mix- 
ture varies with the conditions and the 
sulfur content of the raw product. On 
“grade” gasoline the mixture of caus- 
tic solution is one of hydrocarbon to 
one of caustic, as is the case with LPG. 
On 200 lb propane the ratio is 2 caus- 
tic to one propane. The propane treat- 
ing caustic, 50 per cent spent, 1s 
drained every 8 or 9 weeks. On LPG 
the caustic is regenerated continuous- 
ly, as well as on “grade” gasoline 
caustic washings; open stripper steam 
goes in continuously (130 psig), in 
regenerating, the feed is preheated to 
245 F. Vapors from regenerator tower 
pass to a cooler and fluid knockout 
drum from bottoms to sewer and sul- 
fide gasses burned through flare. Bot: 
toms from the regenerator tower are 
returned to the caustic wash system. 

Acknowledgment is made gratefully 
to D. H. Huff, superintendent of Sid 
Richardson Gasoline Company, and 
to B. E. Greenfield, plant manager, 
and all others in the plant who coop- 
erated in enabling the author to col- 
lect and systematize these data to 
make a coherent article on its opera 

, f k zt 
tion possible. 
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View here shows stabilizer, prefract (back), No. 3 reactor, intermediate furnace, and recycle furnace (back). 


66,000 Bbl a Day Platforming Capacity 


Platinum catalyst reforms naphthas to produce aromatics and 
isoparaffins, raising octane ratings as much as 50 numbers 


Fourrren refining companies in 
the USA and abroad are operating or 
have under construction 66,050 bbl 
per day of UOP Platforming capac- 
ity, according to figures released by 
niversal, licensor of this process, 
Which that company also developed. 
The list of these companies is shown 
m the accompanying table. Notable 
are the capacities reported’ for Shell 
Oil and Standard of California, Shell 
building 32,000 bbl per day and Stan- 
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dard 10,000 bbl per day for operat- 


ing this process. 

Obviously, too, these units are scat- 
tered well over the entire country. 
while a 1500-bbl unit is going up in 
Australia, and a 3800 bbl per day 
plant is building for Canadian Oil 
Refineries in Ontario, Canada. 

The oldest of these plants is that in- 
stalled at the Old Dutch Refining 


EXCLUSIVE 


Company plant in Muskegon. Michi- 
gan, operating on the unusually low 
octane number naphtha produced 
from Michigan crudes. This unit has 
been operating since 1949 and has 
been in a measure a commercial-scale 
pilot plant for the further develop- 
ment of the process. A unique feature 
of the catalyst employed is that it con- 
tains appreciable amounts of plati- 
num, reportedly eight weight per cent. 

This process is the second oldest of 
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sur catalytic reforming processes an- 
scamuad postwar, the first being the 
Perco Cycloversion, the others being 
the Socony-Vacuum process and the 
most recent being the Atlantic Refin- 
ing process discussed elsewhere in this 
issue. The Platform process reactions 
include isomerization hydrogenation 
and dehydrogenation, cracking, and 
ipparently various combinations of 
these reactions. For example, hexane 
may be dehydrogenated to produce 
benzene and hydrogen; 


C.H,, = C,H, + 4H, 


Cyclohexane Benzene 


Similarly, methylcyclohexane is 
converted to toluene by removal of 
four molecules of hydrogen from the 
hexane ring to form the unsaturated 
benzene ring. Preceding this step, the 
five-membered (carbon) rings among 
straightrun or cracked gasoline hy- 
drocarbons, for example dimethyl- 
cyclopentane, may be isomerized to 
methyleyclohexane by changing one 
methyl group from the chain position 
to the ring. 

This step, or combined two steps, of 
isomerization and dehydrogenation, 
make up the greatest single improve- 
ment reaction in the process, so far as 

ctane rating and the quality and 
value of the resulting product (Plat- 
formate) is concerned. The dehydro- 
enation reaction is said to be very 
rapid. As the aromatics produced are 
nore dense than the original paraffins 
cycloparaffiins some volumetric loss 
sustained during the operation. 
lheoretically, if pure methylcyclohex- 
ane is charged and if conversion to 
oluene is 100 per cent of theoretical, 
the resulting liquid toulene will still be 
nly 83.3 per cent by volume of the 
harge. The octane number raise on 


REACTORS 


NAPHTHA 
HEATER 


INTERMEDIATE 
HEATER 


RECYCLE GAS 
HEATER 


GASOLINE AND S.R. NAPHTHA 


LIGHT S.R. NAPHTHA 








Daily ¢ apecty 





PLATFORMING UNITS (Barrels) 
Old Dutch Refining Company, eg Mich. » (operating) SSS Soiree ye Ree ee, ten, too Sanaa 1500 
Kendall Refining Company, Bradford, P: ; has oP Rare Ny 1500 
Beli Oil & Gas Company, Granfield, Okla. Ss Ser Ree eee 1500 
Johnson Oil Refining Company, Wareiadd Okia:..°.«.... <2 epee tae cs BRE, a edema 1850 
Mid-West Refineries, Inc., Alma, Mich. . tate cd. oe PO er ee ee 1500 
Premier Oil Refining Company, Fort Worth, Texas goes ; es ‘ SS eae 1500 
Shell Oil Company, Houston, Texas ........ wie : NER SeteO tne pe ; 16,000 
Shell Oil Company, Wood River, Ill. 16,000 
Aurora Gasoline Company, Detroit, Mich.. 4500 
Petroleum Specialities, Inc.. Detroit, Mich...................... 900 
Taylor Refining Company, Port Isabel, Texas........ 4000 
Standard Oil Company of ‘California, El i 6 a ok oes 0,000 
Bitumen & Oil Refineries Ltd., Australia... ... 1500 
Canadian Oil Refineries Ltd., Froomfield. Ont. 3800 

A UM i Sea.cg ors. 6 aK ak 4 WR0LW A den BRE OREN seh ondhs Suh euraienla woe ae eNs 66,050 








TABLE 1. . Typical aeaypention of f charge and Platformate pilot plant samples’. 


ai Michigan — 
True 
Reactor Plat- 


Reactor Plat- Total Pilat- 





es — - Mid- Co ntinent -- Gulf Coast- 
True? True True 
Reactor Plat- Reactor Pilat- 


charge formate charge? formate charge formate charge formate charge formate 


Yield, liquid volume per cent 93.6 92.08 - 92.8 93.8 93.0 
Gravity, deg API at 60 deg F 58.0 56.9 56.9 57.6 61.8 60.3 52.7 53.3 57.6 55.3 
I gis 5 5 co 0-4 1.9 61 0.8 13.6 1.2 10.2 1 9.0 4.1 95 
Engler Distillation, Deg F 
Initial boiling point. . . 158 100 203 8S 106 96 233 100 128 98 
10 per cent......... 217 152 225 149 164 131 262 140 190 146 
50 per cent.......... 281 245 255 240 247 218 312 260 261 230 
90 per cent......... 349 328 300 319 325 311 365 345 351 330 
End point........... 387 390 333 355 368 374 394 405 392 405 
Per cent sulfur cee. . 0.045 0.0020 — 0.0026 0.040 0.019 0.008 
Per cent aromatics. . 35 5 43 7 33 13 44 10 44 
Octane numbers 
eee 24.9 73.4 50.0 86.1 51.0 82.8 27.6 85.3 54.6 83.7 
F-1, +1.0 ml TEL per gallon 80.4 58.9 92.3 89.0 40.5 91.1 61.5 90.9 
F-1, Fe < ml TEL per gallon 41.2 88.4 68.5 95.8 73.0 93.9 55.8 95.2 74.5 95.0 
F-2,C <a ae 24.0 68.7 44.7 79.4 49.6 77.9 33.3 76.8 50.5 76.7 
F-2, S 0 ml TEL per gallon - 77.8 54.8 86.0 84.2 47.0 82.8 63.4 83.3 
F-2, +3.0 mi TEL per gallon 39.7 84.1 66.2 89.5 73.4 87.9 60.6 86.2 33 (Set 
Upgrading, A octane No. 
prey 48.5 36.1 31.8 57.7 29.1 
F-1, +1 0 ml TEL per gallon. 33.4 50.6 29.4 
F-1, +3.0 ml TEL per gallon. 47.2 27.3 20.9 39.4 20.5 
SO a re 14.7 34.7 28.3 43.5 26.2 
F-2, +1.0 ml TEL per gallon. 27.2 - 35.8 19.9 
F-2, +3.0 ml TEL per gallon. 44.4 23.3 14.5 25.6 14.4 


1 The above-given results were obtained with minor vari 


: Date from eommerceal unit. 





ations in severity, dependent upon refinery requirements 


Estimated. 


TABLE 2. Sulfur reduction with Platforming. 


Stock 
Michigan straight-run 
Mid-Continent straight-run (1). 
Mid-Continent straight-run (2).. 
Gulf Coast straight-run. . . 
California straight-run (1) 
California straight-run (2). 
West Texas thermal cracked naphtha. . 
West Texas straight-run and cracked naphtha, 50-50 blend 


* Estimated. 


STABILIZER 


RECYCLE GAS 
COMPRESSOR 


TO EXCHANGERS 
FROM EXCHANGERS 


SIMPLIFIED FLOW DIAGRAM OF UOP PLATFORMING UNIT 








"Upgrading Platformate 
A Octane No. Octane No 
F-1, +3.0 ml F-1, +3.0m! 


-Total sulfur per cent—~ Per cent 


Charge Product reduction TEL per gal TEL per gal 
0.045 0.0020 96 27.3 95,8 
0.040* 0.0026 93 20.9 93,9 
0.040 0.0020 95 39.4 95.2 
0.019 0.003 384 20.5 95.0 
0.102 0.005 95 21.4 95.4 
0.14 0.0036 97 23.9 7.7 
0.49 0.0045 99 26.2 98.0 
0.33 0.0036 99 28.3 97.9 






GAS TO FUEL 


WATER 
OVERHEAD TO 
CRUDE UNIT 


BOTTOMS PREFLASH COLUMN 


TO STORAGE 
STABILIZED 
GASOLINE 
TO STORAGE 
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such an operation will be about 50, 
according to Dr. Vladimir Haensel, 
leader in development of the process. 

A combination of cracking and hy- 
drogenation is another important step 
found to occur in this process. For 
example decane, containing 10 carbon 
atoms, C,,H,., may be cracked therm- 
ally or catalytically (the thermal reac- 
tion will be considered here), to pro- 
duce butane and hexene; 


C= C8, + CA. 
Hexene Butane 


Here again the hexene may be hy- 
drogenated, by means of some of the 
molecular hydrogen, produced from 





3.0 aromatics formation, to hexane, Or. 
+ it may be further dehydrogenated to 
benzene, losing © more hydrogens. 
Me Analogous reactions occur, with other 
30 isomerized paraffins and all may 
405 ‘break’ at different points in the chain, 
e to form different hydrocarbons. 
Isomerization alone may produce a 
* great part of the octane improve- 
6.0 ment of the charge stock. Haensel 
33 shows how isomerization of normal 
= heptane, which he states proceeds 
| faster than that of hydrocracking 
“HH mentioned above, goes at a space velo- 
3 city of six, to produce in the effluent, 
44 not counting the unchanged heptane 
in the product, 46.2 per cent of 3- 
methylhexane; 30.6 per cent of 2- 
methylhexane, 10.9 per cent of 2,3- 
dimethylpentane, 4.7 per cent of 2,2- 
nate dimethylpentane (neopentane) ; 4.5 
Onl per cent of 3,3-dimethylpentane, and 
- only 3.1 per cent of 2,2,3-trimethyl 
) butane (triptane). 
. Although the hydrocracking reac- The No. 3 reactor holds twice the amount of catalyst as the 
4 tion is exothermic, most of the other Nos. 1 and 2 reactors hold. 
main changes are definitely endo- 


thermic, so that the net result is the 
need for preheating the charge and 
also intermediate heating units are 
provided, as shown in the accompany- 
ing flowchart. In this chart also is seen 
the routine and role of recycle gas 
(mainly hydrogen) in the process. A 
unique condition in this process is 
that as pressures are increased on the 
teactor, instead of increasing indefin- 
itely the production of methane as a 
by-product, the ‘selective’ hydrogena- 
tion-cracking reaction is retarded in 
favor of the dehydrogenation reaction, 
resulting largely in increasing the aro- 
matics yield, an endothermic reac- 
tion which prevents any uncontrolled 
tise In reaction temperatures such as 
might occur with a (net) exothermic 
reaction 

The effect of lowering space velo- 
city is essentially to increase the 
amount of or degree of hydrocrack- 


At right is a view of the 
bottom of the reactors. 
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Shown here are the No. 3 reactor, the intermediate furnace, the stabilizer, 
recycle gas furnace, prefractionator, naphtha preheater furnace. 


ing, at the expense of dehydrogena- 
tion, and vice versa. Dehydrogenation 
is a fast reaction compared to hydro- 
cracking, and high space velocity 
gives more time for dehydrogenation 
than for hydrocracking. An instance 
is cited (Pet. Eng. April, 1950, page 
C-12), where reduction of space velo- 
city from five to two increased the 
products of hydrocracking three-fold, 
while the aromatics formation rate was 
increased only from 37 to 41 per cent. 

Like catalytic cracking the plat- 
forming process, as do other reform- 


ing operations with catalysts, reduces 
the sulfur content to-relatively negli- 
gible values. In the accompanying 
Table 2, 0.14 per cent sulfur in a 
California straightrun charge is re- 
duced to 0.0036, essentially negligible 
for all purposes. The overall upgrad- 
ing in octane rating for this sample 
with 3.0 cc TEL was from 24 to nearly 
98, F-1. Similarly, sulfur in a West 
Texas cracked naphtha was reduced 
from 0.49 to 0.0045 per cent, octane 
number raised from 26.2 to 98, F-1, 
with 3 cc TEL. xe * 





At the Old Dutch Refining Company plant is this main charge pump showing 
hydraulic coupling at far left. 
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Russian Mineral Resources 
Believed To Be Adequate 


Within her own boundaries or 
within easy access of her borders, 
Russia has all the mineral resources 
required for an industrial economy, 
a top-ranking geologist has declared, 
Speaking at Nortkestern University’s 
Centennial Year Conference on Sci- 
ence, Technology, and World Re. 
sources, Thomas S. Lovering. eco. 
nomic geologist for the U. S. Geolog- 
ical Survey, gave the following “in. 
ventory” of the Soviet Union’s re. 
sources: 

Coal — plentiful. Coal production 
has been doubling every five years. 
If this growth continues, Russia’s pro- 
duction will equal that of the United 
States by 1960, unless war intervenes, 

Iron and steel—during past several 
years, iron and steel industry has been 
expanding at rate of 2 to 3,000,000 
tons a year. Russia is now producing 
over 20,000,000 tons of pig iron 
yearly and is second only to the 
United States, whose current produc- 
tion is over 50,000,000 tons annually. 

Copper—present supplies are ade- 
quate for her present economy but 
will have to be supplemented by new 
discoveries or substantial imports 
during the next decade if her indus- 
trial expansion continues. 

Aluminum ore—not well supplied. 
Although her output of aluminum has 
expanded greatly, Russia has been 
forced to use relatively poor ores. 

Lovering said Russia is well sup- 
plied with some of themetals in which 
the United States is deficient, such as 
nickel, platinum, chromium, and man- 
ganese. 

The Soviet has little tungsten and 
tin, according to the geologist, but 
both metals are available from China 
in quantity. Russia’s petroleum sup- 
plies are adequate for her needs, Lov- 
ering stated, and her reserves are sub- 
stantial. 

“Details of the uranium deposits of 
Russia,” according to Lovering,. “are 
virtually unknown to engineers out: 
side the Soviet Union. No extensive 
Russian deposits have ever been de- 
scribed, and it is probable that a large 
part of the pitchblende now used has 
come from Joachimstahl in Czecho- 
slovakia, the district that supplied the 
Curies with the ore from which ra 
dium was first isolated.” Lovering 
claimed there was no evidence of high 
erade uranium deposits in Russia. 

He pointed out that Russia, like 
other petroleum rich countries, has 
large reserves of low grade black shale 
containing a few hundredths of one 
per cent of uranium oxide “that cou 
yield ultimately as much as 45, 
2 e : 3° x** 
tons of uranium oxide. 
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Delignification of redwood 
equilibrium tests. 


Delignification of redwood 
cooling tower tests. 


Delignification of Redwood .Cooling Tower 


Leaching of lignious binding in wood is a function of the 
PH of the water and independent of the salt concentration 


Ly RECENT years, a number of papers 
dealing with cooling. tower mainte- 
nance have mentioned the dangers of 


delignification. This delignification or . 


the leaching of the lignious binding 
portion of the wood has been various- 
ly attributed to carbonate concentra- 
tion, bicarbonate concentration, and 
total alkalinity of the cooling water. 
Although wood-pulp and paper chem- 
ists have thoroughly investigated the 
action of acids, bases and salt solu- 
tions on wood, they have, for the most 
part, worked with relatively strong re- 
agents. As no experimental work deal- 
ing with delignification of cooling 
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MAXEY BROOKE 


tower structures by normal cooling 
waters could be found in the literature, 
the following work was carried out. 

‘The cooling tower at this refinery 
was built in 1943. After about 6 
months operation, a quantity of the 
wooden decking was removed to im- 
prove circulation. This decking was 
stacked, unprotected from the weather. 
In mid 1948 a slab was selected at 
random and cut into blocks 1 in. by 
2 in. by 1 in. All tests were run on 
sections of the same slab, which was 
California Redwood. 


EXCLUSIVE 


A block of redwood was left in con- 
tact with distilled water for 60 days 
and removed. Portions’ were evapo 
rated on a steam bath to determine the 
weight of extracted material. The re- 
mainder of the solution was used as 4 
standard to calibrate a Coleman Junior 
Spectrophotometer using the Follin- 
Dennis’ test for lignin. 

The salt solutions were made from 
C. P. chemicals and unboiled distilled 
water. The buffer solutions were pur 
chased from the National Technical 
Laboratories. The cooling water use 
was a random sample having the fol: 
lowing analysis: 
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Bicarbonates _.... saci 12 ppm 
ERs 184 
(RRR eran cere 195 
Phosphates .................... 42 
Magnesium .................... 0 
a I ee: 20 


Sodium (by difference) 225 
DE hnsendus.-<tininsnsstges ... 6.5 


pH determinations were made on a 
Seman Model G pH meter and were 
checked, when possible, with a Taylor 
colorimetric pH set. pH determina- 
tions were made both before and after 
each test. 

A redwook block 2 in. by 1 in. by 
\y in. was placed in a wide mouthed 
erlenmeyer flask. One hundred (100) 
ml, of the contact solution was added 
and the flask stoppered. At seven day 
intervals, one ml. of solution was re- 
moved and tested for lignin by the 
Follin-Dennis method. When three 
successive tests showed no change in 
lignin content, the system was assumed 
to have reached equilibrium. 

It will be noted that the results fall 

in four groups: 

1. Sodium hydroxide solutions. Since 
the pH is a function of the concen- 
tration, the delignification can be 
considered a function of either. 

2. Sodium carbonate and bicarbon- 
ate solutions, buffer solutions and 
sulfuric acid. The delignification 
is a function of the pH and above 
a certain concentration, independ- 
ent of the concentration. 

3. Dis¢illed water and dilute solutions 
of sodium carbonate, bicarbonate 
and hydroxide. The delignification 
is constant and independent of the 


pH. 


“TABLE 1. ‘Qa of Seas Block 
Tests. 
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4. Sodium chloride and sulfate solu- 
tions and cooling water. The 
amount of delignification is less 
than in distilled or slightly alka- 
line waters. 

As the concentrations of most cool- 
ing waters would cause them to fall in 
the ranges of 3 and 4, there are two 
opposing tendencies; the water itself 
and the alkaline salts tend to remove 
lignin while the neutral salts tend to 
inhibit delignification. 

These experiments represent the ex- 
treme case of delignification, a large 
volume of water in contact with a 
small volume of wood for a long pe- 
riod of time. In practice, the opposite 
condition exists, there is a relatively 
small volume of water in contact with 
a large volume of wood for a short 
period of time. 

Because of this several actual cool- 
ing tower waters were investigated. 
Samples 2, 4, 6, and 10 are from the 
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Tet -—»-Solution a wn tine same tower under different conditions. 
: Bute what - = If lignin concentration is plotted 
3 1.0 N NaOH 14.0 025 against pH, a roughly parabolic curve 

u 80. J y . . . 
5 0.1 NN 20H 13.0 4 results, becoming asymtotic with the 
6 0.01 N NaOH 12.0 236 
|  ‘nneer iene 9 +4 concentration axis in the range of pH 
: 0.0001 N NaO 9.8 128 = &, 
0 N NasCO: 11.6 308 ae 
OLN NazCOs 11.3 308 The results of both the equilibrium 
. hi wt pod tests and the cooling tower tests indi- 
a. 2 8.4 ae cate that delignification of redwood 
LON NaCl 6.1 55 cooling towers is a function of the pH 
7 5 ° ca 
18 0.01 N NaCl re = of the cooling water and is independ- 

9 = . 
tLe eee 1.5 = ent of salt concentration of the water. 
[or 8 = S 
RAN Nast Os 5.9 110 Reference: Bureau of Mines Bul- 

DA i cs = ll letin 433, Page 84-5. eke 

TABLE 2. Tests on aan towers. 
ppm 

Water = Si0» Ca Mg cl SO CO; HCO; PO. Lignin pH 

ore ae ee ee ee 

- 8 317 5.8 86 

: 6 24 0 1700 121 96 317 0 i 8.9 

: 29 78 280 0  j 8.9 

5 2 4100 . 246 300 0 44 $9 

4 32 v 156 60 281 0 3.8 8.6 

‘ 638 24 98 0 3.6 8.5 

9 ) = 0 498 2 24 71 0 1.8 8 : 

0 1 5 7 
Oval 21 0 135 160 0 12 2x 1.0 6.3 
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COOLING 
TOWER 
REPAIR? 
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Whether your cooling tower is 
new or old—natural or induced draft— 
let a qualified Fluor Service Represent- 
ative study your maintenance and re- 
pair problems—at no cost to you! 


2 FREE SERVICES AVAILABLE 


PREVENTATIVE MAINTENANCE — Fluor 
will recommend a preventative main- 
tenance program based on operating 
conditions and locale—and then ar- 
range for periodic inspections! 


EsTIMATEs FOR REPAIR—Fluor will in- 
spect to determine repairs necessary 
to bring your tower back to original 
design efficiency—then bid for the job 
competitively! 





Inquire through any Fluor Office 


| @ THE FLUOR CORPORATION, LTD. 

| 2500 soUTH ATLANTIC BLVD., LOS ANCELES 22, CALIF, 
offices in 

NEW YORK © CHICACO ¢ TULSA ¢ HOUSTON ¢ SAN FRANCISCO 


MERCOID 


SOLVES ve tall AUTOMATIC CONTROL PROBLEMS 

















THE ONLY 100% MERCURY 
SWITCH EQUIPPED CONTROLS 





The distinguishing feature of Mercoid Controls 
is the exclusive use of Mercoid hermetically 
sealed mercury switches. These switches are 
not subject to dust, dirt or corrosion, thereby 
- m better performance and longer control 
fe. 
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If you have a control problem involving the automatic 
control of pressure, temperature, liquid level, meehan- 





ical operations, etc., it will pay you to consult 
Mercoid's engineering staff—always at your service. 
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Complete Mercoid Catalog sent upon request. 


THE MERCOID CORPORATION, 4201 BELMONT AVE., CHICAGO 41, ILL 
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FIG. 1. Applications of compressors in the oil and gas industry. 


REFRIGERATION jn the Petroleum Industry 


Principles involved in choice of size of compressors 
and in selection of cooling systems and refrigerants. 


In Two Parts—Part 1 


To illustrate the importance of re- 
frigeration in the refinery field, Fig. 1 
shows partial present-day compressor 


requirements in the oil and gas indus- - 


try. About 45 per cent of all the pro- 
cesses in the petroleum and _ petro- 
chemical field depend on refrigera- 
tion. As our main interest is in the 
petroleum and petro-chemical indus- 
try, the lack of refrigeration would be 
a serious handicap. It is doubtful that 
the growth of the industry would have 
been as rapid if it had not been for 
the availability of refrigeration. 
Before entering into the description 
and discussion of refrigeration, it may 





*Air Conditioning and Refrigeration Division, 
Worthington Pump and Machinery Corporation. 
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be well to define some of the terms to 
be used: 

1. Evaporator, chiller, or 
cooler. Location where the substance 
to be cooled causes the refrigerant 


liquid to boil or evaporate, thereby ~ 


providing necessary heat of vapori- 
zation or heat required to change the 
liquid refrigerant into a gas. 

2. Back pressure or evaporat- 
ing pressure. Pressure required to 
produce a given evaporating tempera- 
ture with the particular refrigerant 
employed in the refrigeration cycle. 
(For a given temperature condition, 
the back pressure will vary, depending 
on refrigerant. Ammonia will be dif- 
ferent from propylene or ethylene, etc. ) 


EXCLUSIVE 


3. Back-pressure valve. Manual 
or automatically operated valve placed 
in suction line downstream from the 
evaporator to maintain a selected back 
pressure in the evaporator regardless 
of the downstream pressure in the 
suction line to the compressor. 

4, Suction pressure. Pressure al 
inlet of the compressor or initial pres 
sure after back-pressure valve and al 
lowance for pressure drop in suction 
line or lines. 

5. Saturation temperature. 
Temperature which thermodynamic: 
ally corresponds to a definite pressur¢ 
for a particular refrigerant. 

6. Superheated gas. Gas tempe™ 
ature above saturation temperature. 

7. Desuperheating gas. — 
ing superheat in gas by external cool 
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in superheated-gas stream. 

8. Subcooled liquid. Liquid 
which has had its temperature reduced 
below that corresponding to satura- 
tion but remains at its initial pressure. 

9. Expansion valve. Mechanical 
device employed to reduce the pres- 
sure of the liquid refrigerant to that 
existing in the evaporator by throttling 
action and by feeding the liquid re- 
frigerant at the same rate as it is re- 
moved in vapor form by the com- 
pressor. 

10. Refrigeration effect. Differ- 
ence between heat content, Btu/Ib, 
of gas at evaporator conditions and 
liquid entering expansion valve. 

ll. British thermal unit 
(Btu). Quantitative measure of heat 
equivalent to quantity of heat required 
to increase the temperature of one 
pound of H,O one degree F. 

12. Sensible heat. Heat added or 
removed from a substance without 
change of state but with temperature 
change. 

13. Ton of refrigeration. Quan- 
tity of heat absorbed by a refrigera- 
tion machine in twenty-four hours 
(288,000 Btu). 

14. Derivation of ton of refrig- 
eration. One pound of ice at 32 F, 
when melting from solid to water at 
1-32 F, will absorb 144 Btu in 24 hr. 
Consequently, one ton of ice (2000 
lb) will absorb 2000 < 144, or, 288,- 
000 Btu/24 hours, or, 200 Btu/min- 
ute. 

The main parts of a refrigeration 
cycle are? 

A. The evaporator. 

B. Compressor. 

C. Condenser. 

D. Expansion valve. 

Mechanical refrigeration depends 
upon the fact that heat will flow from 
a higher-temperature body into a 
lower-temperature body. Liquid re- 
frigerant in the evaporator receives 
heat from the substance to be cooled, 
changes into a gas as a result of its 
absorption of heat from the substance 
to be cooled. The gas is compressed 
to a pressure where it can be converted 
into a liquid on giving up the heat 
it has obtained in the evaporator and 
the heat resulting from compression 
of the gas from the evaporator-pres- 
sure level to a pressure where it can 
be condensed by the available coolant, 
i.e., water, air, another refrigerant, 
etc. The liquid refrigerant, at a high 
pressure or condensing pressure, 
passes through an expansion valve 
wherein pressure is reduced to that re- 
quired in the evaporator. 

To clarify the above, Fig. 2 illus- 
trates what occurs in a refrigeration 
cycle with brine as the medium being 
cooled in the evaporator or cooler. 
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ing or expansion of liquid refrigerant 


HIGH PRESSURE VAPOR|TO CONDENSER 


SHELL AND TUBE TYPE 
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WATER CIRCULATING THROUGH 
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FROM VAPOR INTO THE 
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| EXPANSION VALVE 


HIGH PRESSURE LIQUID REFRIG- 
ERANT FLOWS TO EXPANSION 
VALVE WHERE REDUCTION iN 
PRESSURE OCCURS AND FLOW |s 
CONTROLLED. THE LOW PRES 








MOTOR 





SURE LIQUID THEN FLOWS TO 





DRIVE s — 











COMPRESSOR 









EVAPORATOR. 
BRINE 
OUTLET 


SHELL AND TUBE TYPE 
BRINE COOLER ; 

LIQUID REFRIGERANT IN 
SHELL SURROUNDING 





BRINE FLOWING THRU 





VAPOR IS COMPRESSED AND 





TUBES. 








ITS TEMPERATURE IS RAISED TO 
A LEVEL HIGHER THAN THAT 
OF THE CONDENSING MED- 
IUM (WATER) 








A 
EVAPORATOR (COOLER) 
HEAT FLOWS FROM THE BRINE INTO THE _ !NLET 
LOW PRESSURE LIQUID REFRIGERANT AND 
THE BRINE TEMPERATURE IS LOWERED. THE 
ADDITION OF HEAT TO THE LIQUID RE- 
FRIGRANT CAUSES IT TO BOIL. A CHANGE 
IN STATE TAKES PLACE. VAPOR IS FORMED 
WHICH FLOWS OUT OF EVAPORATOR 
CARRYING WITH IT THE HEAT ABSORBED 
FROM THE BRINE. 


FIG. 2. Refrigeration cycle with brine as medium. 


BRINE 








Liquid refrigerant is admitted to the 
evaporator through an expansion 
valve. Heat from the hot brine passing 
through the evaporator flows to the 
liquid refrigerant, causing a decrease 
in brine temperature. The addition of 
heat to the liquid refrigerant causes 
the refrigerant to boil and turn into 
vapor or gas. The gas contains the heat 
absorbed from the cooled brine. The 
refrigerant, now in a gaseous state, 
flows from the evaporator to the com- 


pressor, where its pressure and tem- 
perature are increased to a point above 
the temperature of the available cool- 
ant or condensing medium, which, in 
this case, is water. The condenser 
liquefies the vapor by removing its 
sensible and latent heat. Liquid from 
the condensers drains to the operating 
receiver, which holds more liquid than 
is required for feeding the evapora- 
tor to take care of load fluctuations. 
From the receiver, liquid flows to the 















































HEAT REMOVED IN CONDENSER 
¢ 
SUPERHEAT IN GAS 
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FIG. 3. Modified mollier diagram applied to refrigeration. 
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FIG. 4. Water intercooling system. 


expansion valve and repeats the cycle. 

Fig. 3, which is an abbreviated Mol- 
lier diagram, graphically represents 
a single-stage refrigeration cycle. Note 
the saturation line for gas on the right 
and for liquid on the left. The top and 
bottom of the diagram represent heat 
content of liquid and gas in Btu. 
whereas the pressure scale is on the 
left and right. The gas is superheated 
during compression from suction pres- 
sure and temperature to condensing 
pressure. To change the gas into a 
liquid, the superheat or sensible heat 
is removed in the condenser, as well 
as the latent heat, After the liquid is 
condensed, its pressure is decreased 
by means of the expansion valve to 
the evaporating pressure. The refrig- 
eration effect is shown, which is the 
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FIG. 5. Flash intercooling system. 
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FIG. 6. Flash intercooling system with coil type liquid cooler. 


difference in heat content, Btu/lb, 
between initial heat of the gas and heat 
of the liquid. 

Single-stage compression has its 
limitations relative to capacity and 
pressures. As a general rule, the pres- 
sure range for single-stage-refrigera- 
tion-compressor application is the 


FIG. 7. Refrigeration flow diagram covering a three-compressor installation. 
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same as for other gas compression. 
For small capacities, it is sometimes 
advantageous to install single-stage 
systems, The majority of refinery re- 
quirements, however, dictate multi- 
stage compressor plants. 

In straight gas compression, where 
multi-stage compression is employed, 
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it is normal practice to remove par- 
tially the heat of compression by 
means of water intercooling. (Fig. 4.) 
Refrigerationwise, water intercooling 
is not beneficial unless there is a sep- 
arate source of cold water available 
at a temperature below that of the 
water circulated through the refrige- 
rant condenser. 

Normally, the suction temperature 
in two-stage refrigeration applications 
is in the negative range, which means 
that the discharge temperature of the 
first stage of compression is not suf- 
ficiently high above the available cool- 
ing-water supply to allow a consider- 
able decrease in the gas temperature. 
Furthermore, there is always the haz- 
ard of freezing the tubes in a water 
intercooler. 

By employing liquid injection in 
the gas stream coming from the low- 
pressure cylinder, the suction gas to 
the second-stage cylinder-can be de- 
superheated or cooled to a tempera- 
ture near the temperature correspond- 
ing to the saturation temperature for 
interstage or suction pressure of the 
second-stage compressor cylinder. 
Flash intercooling (Fig. 5) is based 
on the fact that liquid at a high pres- 
sure expanded to a lower pressure will 
automatically decrease in temperature 
to the saturation temperature corres- 
ponding to the pressure to which it 
has been expanded. In this type of 
intercooling, liquid from the conden- 
ser or receiver is injected into the dis- 
charge line of the first-stage cylinder, 
mixed with the hot gas, and completes 

its expansion in a shell, thereby cool- 
ing or desuperheating the low-pressure 
discharge gas. The amount of liquid 
injection is regulated by a thermal 
element which, in turn, acts as a pilot 
for the thermal-expansion valve that 
feeds the amount of liquid called for 
by the temperature required at the 
suction of the second-stage compres- 
sor cylinder. 

The injection of liquid for gas de- 
superheating increases the pounds 
flow to the second-stage compressor 








cylinder, but, because of lowered tem- 
perature, the resultant capacity, in 
cubic feet per minute, is only slightly 
greater. This is apparent on compar- 
ing the specific-volume cubic feet per 
pound at superheated conditions with 
the specific volume near saturation 
temperature at second-stage suction 
pressure, 

On reference to the Mollier diagram 
(Fig. 3) to determine what is accom- 
plished, the discharge of the low-pres- 
sure cylinder is cooled toward the gas- 
saturation line and that the resulting 
discharge of the second-stage cylinder 
is less than it would have been without 
intercooling. It is also apparent that 
the amount of superheat to be removed 
by the condenser has diminished. 

The determination of compressor 
size is based on the number of cubic 
feet per minute it must handle at suc- 
tion conditions when operating be- 
tween a suction and discharge pres- 
sure. A refrigeration compressor is 
normally rated in tons of refrigeration 
at a particular evaporator tempera- 
ture and condensing temperature. As 











SUCTION 


LP CYLINDER 





EVAPORATOR 


LIQUID LINE TO LOW SIDE 


most of the capacity requirements are 
given in the form of heat, ice., either 
tons of refrigeration or Btu, it is neces. 
sary to determine the actual cubic feet 
to be handled by the compressor or 
calculate from the heat load the cubic 
feet requirement. If the load is given 
in terms of tons of refrigeration, this 
can be converted by first finding the 
pound per minute of refrigerant leay. 
ing the evaporator. 


Lb/min = Tons X 200(Btu/ton) 
Refrigeration effect/Btu/lb 


Having determined the pounds per 
minute of flow from the evaporator to 
the compressor, the cubic feet per 
minute at suction conditions can he 
determined by multiplying pounds per 
minute by specific-volume cubic feet 
per pound at suction pressure and 
temperature. 


In the above determination of 
pounds per minute, refrigeration ef- 
fect in Btu/pound was the divisor. On 
the Mollier diagram (Fig. 3), it will 
be seen that, on the basis of single- 
stage operation, the refrigeration ef- 








FIGS. 8 and 9. Two-stage ammonia compressors, 
with gas cooler mounted between stages. 
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FIG. 10. Flash type intercooling, 
with flash type liquid coolers. 
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. 11. TYPICAL BOOSTER-COMPRESSOR SET-UP. 


fect is obtained by the difference in 
heat content between gas at the evapo- 
rator and liquid at the condenser, or 
by subtracting from the heat of the gas 
at the evaporator the heat of the liquid 
at condensing temperature. The result, 
however, of subcooling the liquid or 
lowering its temperature, still main- 
taining its pressure, before it enters 
the expansion valve, is that the re- 
frigeration effect no longer is based 
on the heat of the liquid at the con- 
denser but on the temperature of the 
subcooled liquid. 

Subcooling the liquid decreases the 
pounds flow of refrigerant from the 
evaporator, so that less cubic feet per 
minute is handled by the first-stage 
compressor cylinder. The second- 
slage-compressor-cylinder capacity 
will be increased by the amount of 
refrigerant required to cool the liquid 
fom condensing temperature to a 
lower temperature. 

_there are several advantages in 
liquid cooling for reciprocating com- 
pressors ; 

l, Decrease in horsepower required. 

- Saving in jnitial compressor cost. 
3. Reduction in liquid-line size from 
‘xpansion valve to evaporator. 

Fig. 6 illustrates a means of sub- 
cooling liquid and desuperheating gas. 

as desuperheating is accomplished 
Ss previously described. The liquid 
Psd illustrated contains a coil 
— which the liquid from the 
€nser passes and is subcooled 
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prior to its admission to the expansion 
valve. The coil is submerged in liquid 
refrigerant contained in the shell. The 
pressure on the shell side is equivalent 
to interstage pressure, whereas the 
pressure of the liquid in the coil is 
approximately condensing pressure. 
As the pressure of the liquid on the 
shell side corresponds to intermediate 
or interstage, the temperature is also 
that corresponding to the saturation 
temperature equivalent to this pres- 
sure. Consequently, the liquid in the 
coil also approximates this tempera- 
ture, except for the difference caused 
by coil surface. The difference is us- 
ually 8 to 10 F. Heat from the liquid 
in the coil is transmitted to the sur- 
rounding liquid, which, on absorbing 
the heat, changes into gas and is mixed 
with the flow of refrigerant from the 
low-pressure discharge and flash gas 
resulting from gas desuperheating. 
Liquid level in the shell is maintained 
by a float feed device drawing its 
liquid from the refrigerant receiver. 
The type of intercooling just de- 
scribed is called “flash intercooling 
with coil liquid cooling,” separate 
shells being used for gas and liquid 
cooling. It is possible to combine these 
two shells into one, but a full-size gas 
line would have to be run from the dis- 
charge of the low-pressure cylinder to 
the intercooler and another from the 
outlet of the intercooler to the suction 
of the second-stage cylinder. On sepa- 
ration of gas and liquid cooling, a 


small gas line from the liquid cooler 
to the flash-gas cooler will suffice. 
Separate gas and liquid cooling saves 
on the initial installation and first cost 
of multiple-compressor plants. Re- 
frigeration flow diagram (Fig. 7), 
exemplifying the above, covers a three- 
compressor plant installation; two 
compressors are for operation, the 
other is a spare, The gas intercoolers 
are mounted overhead in the trim 
piping between the low pressure and 
high pressure cylinders on each com- 
pressor unit. One liquid cooler is man- 
ifolded to the three compressors. The 
refrigeration is supplied for lube-oil 
dewaxing under The Texaco Develop- 
ment Company’s license. 

At the left of Fig. 7 are shown 
the double-pipe inclined chilling ma- 
chines, which employ direct-expansion 
ammonia for final chilling of waxy- 
oil charge before filtering and removal 
of the wax. 

Fig. 8 and 9 illustrate a two-stage 
ammonia compressor with gas cooler, 
mounted between stages. 

In multistage reciprocating installa- 
tions, the type of intercooling just de- 
scribed is commonly installed. Where 
the pressure of the liquid does not 
have to be high to take care of pres- 
sure drops and other losses, however, 
a flash type liquid cooler may be sub- 
stituted (Fig. 10). In a flash-type 
liquid cooler, all of the liquid required 
for the evaporator is admitted to the 
cooler shell, and the liquid pressure 
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is reduced to that corresponding to the 
interstage pressure of the compressor. 
The liquid is cooled instead of sub- 
cooled by direct pressure reduction 
and corresponding flashing to the 
lower pressure. 

The gas cooling previously de- 
scribed pertains mainly to the use of 
ammonia as the refrigerant and not 
generally to hydrocarbons. This is 
due to the fact that, for normal sys- 
tems employing hydrocarbons as re- 
frigerants, the heat rise due to com- 
pression is not sufficient to warrant 
eas intercooling and is also omitted in 
order to prevent condensation from 





Take Time to 


Save Time— 
And Money 


Many items of equipment that 
will save you hours of time and 
your company thousands of 
dollars are described in the ads 
in this issue and in the New 
Machinery Department begin- 
ning on page E-37. 

Use the reply card, requiring 
no postage, to obtain complete 
details and prices. 























REPAIR LEAKS 


QUICKLY — PERMANENTLY 


SKINNER-SEAL PIPE JOINT CLAMPS stop 
leaks at joints. Put on under pressure — wi 

out interruption of service. Quick, simple, 
lasting repair. Sizes 1/2" to 24’’ incl. in stock. 





SKINNER-SEAL COLLAR LEAK CLAMP—de- 
signed to stop every type of collar leak in 
oil and gas lines. Sizes: 2" to 13” inclusive. 


M.B. SKINNER COMPANY 


SOUTH BEND 21, INDIANA, U.S.A 














FIG. 12. Double-seal housings, for 
below-atmospheric pressure conditions. 














To obtain more information on products advertised see page E-37 
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FIG. 13. Cross-section of refrigeration compressor, 
showing stuffing-box construction. 


taking place in the high-pressure com- 
pressor cylinder. The majority of the 
hydrocarbons have a low ratio of spe- 
cific heat, which accounts for the low 
superheating effect when ihey are com- 
pressed to a higher pressure. 


In various cycles, it is advantage- 
ous to employ combinations of inter- 
cooling. Gas cooling alone may be 
used in one part of the cycle, whereas 
gas and liquid subcooling are incor- 
porated in another part. Where tem- 
perature levels dictate multistage com- 
pression systems, and requirements 
are such that load demands from tem- 
perature standpoint vary widely, it is 
economical and practical to install 
booster-compressors ahead of two- 
stage- or single-stage compressor units. 

As the name implies, a booster com- 
pressor is one that takes gas at a low- 
er pressure level and raises the gas to 
another level, or discharges into an- 
other compressor. A typical flow is il- 
lustrated by Fig. 11. 

Reciprocating compressors in re- 
frigeration service essentially are of 
the same construction as gas compres- 


* sors. Modifications are made to the 
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cylinders from the standpoint of de- 
sign pressure, i.e., higher working 
pressure to take care of load, tempera- 
ture and pressure fluctuations, or shut- 
down conditions for system-pressure 
equalization. Stuffing boxes are of the 
vented type, with auxiliary packing to 
take care of leakage through the main 
box during long shutdown periods. 
When below-atmosphere-pressure con- 
ditions are encountered, doubleseal 
housings (Fig. 12) are incorporated 
that are vented to a positive pressure 
in order to prevent air infiltration to 
the compressor cylinder. 

From the cross-section of a typical 
refrigeration compressor (Fig. 13), 
you will note the construction of the 
stuffing box. The packing is vented 
full-floating metallic in the main box, 
whereas the auxiliary box is of so! 
packing. The compressor cylinder 1s 
fully jacketed and, depending on op- 
erating conditions, may be cooled by 
water or glycol or operated without 
a coolant. Manual clearance pockets 
the rear head are used for capacity 
reduction. sl 


Part 2 will be published sown. 








Ti 


catal 
large 
bons 
naph 
gas 
napl 
nour 
comy 
octal 
high 
ofa 

by s 
cent! 
need 
runn 
it to 
ning 
of ay 
‘cut’ 
quir 
raw 

sults 
atior 


flow 
rout! 
fuel 
rege 
an 
of h 
Teac! 
ded, 
850 
var 

chet 
char 












— 
Ls |] 


in 


2al 


cal 
3). 
the 


out 
3 in 
city 
3 








NAPHTHA 
AND RECYCLE 
GAS HEATER 









NAPHTHA 
CHARGE 






RECYCLE GAS 
COMPRESSOR 








REACTORS 





STABILIZER 


Y 
GAS TO 
RECOVERY 


tS) | 
2 


= 


STABILIZED 
REFORMATE 


Flow chart of catalytic reforming process of Atlantic Refining Company. 


New Catalytic Reformer 


Produces Aromatics 


T ue new Atlantic Refining Company 
catalytic reforming process produces 
large amounts of aromatic hydrocar- 
bons from charge stocks such as crude 
naphtha fractions, refinery or natural 
gasolines, and thermally cracked 
naphihas, according to a recent an- 
nouncement of the process by that 
company. The process converts low- 
octane number naphthas into finished 
high anti-knock motor fuel by means 
of a catalyst that is not contaminated 
by sulfur or by “normal water con- 
centrations”. This catalyst does not 
need special prefractionation or re- 
running of the stock before admitting 
itto the reactor, although when run- 
ning for high yields of aromatics or 
of aviation blending stocks a specially 
‘cut’ stock may or may not be re- 
quired, depending on the nature of the 
taw charge stock and the specific re- 
sults desired from the reforming oper- 
ation, 

Referring to the accompanying 
lowchart of this Atlantic process, the 
routine for the production of motor 
fuel is shown as a continuous, non- 
regenerative process in which the 
charge st ock—naphtha—and a stream 
of hydrogen (recycle) are fed to the 
reactor in which the catalyst is bed- 
= 7 temperatures ranging between 
a a 1 1000 F, and at pressures 
: “A “g hires 300-700 psig. The two 
ch g streams are preheated by ex- 

ange and also in a furnace to the 














THE PETROLEUM ENGINEER, April, 1951 


required temperature, and then pass 
through two or more reactors while 
reheaters between the reactors bring 
up the temperature that is reduced by 
the endothermic reaction. The final 
effluent is cooled by exchange with the 
incoming charge and with water and 
passes to a high pressure separator 
where mainly recycle gas of about 95 
per cent purity is withdrawn, recom- 
pressed, and returned to the cycle 
while the product liquid is cooled and 
sent to a fractionator for stabiliza- 
tion. 

The only time a regenerative step is 
required is when the charge contains 
some kerosene fractions, or when op- 
erating at unusually severe process 
conditions, when the small amounts 
of carbon deposited on the catalyst 
must be burned. 

While not yet identified as to com- 
position, Atlantic states that the new 
catalyst has a balance of properties 
that along with the operating condi- 
tions chosen produce optimum com- 
binations of isomerization and dehy- 
drogenation reactions while minimiz- 
ing the undesirable cracking type re- 
actions. The production of methane 
and ethane hydrocarbons is mini- 
mized also with high yields of liquid 
product; the product is practically 
sulfur-free and olefin-free, necessitat- 
ing no further treatment of the fin- 
ished gasoline. 

Yields from East Texas crude naph- 
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tha, and inspection data thereon, are 
shown in Table 1. It is noted that the 
API gravity is changed from about 
55 to about 51-52, and the clear Re- 
search octane number is raised by 
19 numbers for the milder operating 
conditions to about 30 numbers for 
the more severe operations. At the 
same time yields (pentanes and heav- 
ier), range from 93.5 per cent of 
charge for the milder conditions. to 
88.6 per cent for the most severe con- 
ditions employed. Octone ratings with 
3 ce of TEL range from about 91 
for the lowest grade product to 96.3 
Research for the highest rated fuel. Of 
the C,s and lighter the butanes formed 
amount to from 2.28 per cent on the 
mildly treated charge to 5.4 per cent 
for the severely cracked run. 

When producing aromatics, mainly 


TABLE 1. Motor gasoline production— 
East Texas naphtha. 


























Products. 
Charge 1 2 3 
API gravity. .. 565.9 52.1 51.7 50.7 
A vr 1.0 2.6 2.7 3.7 
ASTM Dist. 0 . 188 142 134 122 
a 215 194 192 177 
ae 257 254 250 243 
EP.....: 378 382 370 385 
CFRR Octane Occ... 54.5 73.6 79.8 85.0 
3cc... 74.3 90.8 93.7 96.3 
Yields, % of F.F. 
Vol % Cs plus....... 93.5 90.7 88.6 
Wt %Ho.. eee 1.37 1.49 1.75 
C). 07 10 19 
Ce.. 12 27 45 
Cs. ; 1.18 1.96 2.75 
i 2.28 4.27 5.39 
TABLE 2. Benzene production. 
Charge 
stock Product 
Os oe pacaucn toad 36.2 32.7 
% Cyclopentanes....... ; 26.5 6.8 
% Cyclohexane......... ; 29.6 0.8 
% Benzene... ‘hes 7.4 45.8 
% Toluene....... é 0.3 4.9 
ye ; RE ee 2.9 
TC... keane <nebbes 6.1 
Boiling range (TBP), °F..... 160-185 = 
Vol % F.F. (C4 and heavier)... . 100 85.5 
TABLE 3. Toluene production. 
Volume % ; 
Charge 
stock Product 
i. eee . 85.0 19.0 
%, Cyclopentanes...... ee" 26.2 2.1 
% Cyclohexanes. .. : 28.3 0.8 
% Benzene...... Pan er — 2.4 
2 . a Rreeereme 46.6 
% Other aromatics.............. 0.3 7.1 
RMR cha trap es his ve abbenss 2.2 
aE mee Rr - 19.8 
Vol. % Fresh Feed (Cs and heavier) 100.0 89.1 
TABLE 4. Aviation blend stock 
production charging East Texas 
Cg fraction. 
on Total reformate yield—Vol % chg 84.1 
Aromatic blend stock—Vol % chg 30.4 
Aromatic 
Charge blend 
stock stock 
Gravity, API. . 55.6 33.0) 
ASTM dist 0... 246 278 
ORE ee ee 250 280 
aS ae | 281 
_ SRE ; oan ae 283 
ee : 205 316 
Octane 1-C @ 4.6 cc TEL. . 104-106 
3-C @ 4.6 ce TEL. 


212 P.N. 























READABLE ...INSTANTLY... 
EVEN BACK HERE! 






































































































































thermometers 


Seconds count when things go wrong... wherever tem- 
peratures are critical. And not even a split-second is 
lost in reading temperatures accurately, when the ther- 
mometers are WESTON. Their large, boldly marked 
faces are readable, even from a distance. And the rug- 
ged, all-metal construction of WESTON bi-metal ther- 
mometers assures dependable, trouble-free operation. 
Available in types, sizes and stem lengths for most 
industrial applications. Write for bulletin T-13. Weston 
Electrical Instrument Corporation, 617 Frelinghuysen 
Avenue, Newark 5, New Jersey ... manufacturers of 
Weston and Tagliabue Instruments. 


WESTON Schemes 


To obtain more information on products advertised see page E-37 








benzene and toluene, a stock contain. 
ing 7.7 per cent of those two aroma. 
tics yields a product having 45.8 per 
cent benzene and 4.9 per cent of 
toluene (Table 2). Here the conver. 
sion is attained mainly at the expense 
of the cycloparaffiins pentanes and 
hexane, which are reduced from 26,5 
per cent and 29.6, respectively in the 
charge to 6.8 and 0.8 per cent in the 
product. Operating on a C, fraction 
from crude naphtha, containing about 
26 and 28 per cent of cyclopentanes 
and cyclohexanes, no benzene and 10 
per cent toluene, the final product 
shows 46.6 per cent toluene or an in- 
crease of 4.6 times, 7 per cent of other 
aromatics, 2.4 per cent of benzene and 
less than 3 per cent of both cyclopar- 
affins, with an overall yield of 89 per 
cent recovered liquid. 

Charging an East Texas C, (oc- 
tanes) fraction, the yield of aviation 
blend stock is 84 per cent of the 
charge, containing 30.4 per cent of 
aromatics. Octane number of the 
stock, along with 4.6 cc TEL is 104- 
106, while its performance number 
is 212! It is interesting to note that 
the API gravity of the charge in this 
operation is 55.6; that of the product 
is 33.0. 


Licensing of this process is handled 
by Atlantic Refining Company, Phil- 
adelphia, Pennsylvania, The catalyst 
employed is made by Davidson Chem- 
ical Corporation, Baltimore, Mary- 
land. eee 


Convert a Steel Square 
Into a Level 

A steel square can be easily con- 
verted into a combination level and 
steel square by doing as indicated in 


the sketch herewith. When the plumb 














J 





bob, suspended as shown, points to 
the mark indicated, the vertical thread 
being parallel with the vertical leg of 
the square—then the surface is level, 
or, the upright is plumb. = 
This device is exceedingly sensitive, 
even more sensitive than the regular 


bubble level.—W.F-.S. 
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better measurement. and control of 











Wherever highest accuracy and complete reliability in 





flow measurement and control are vital to successful process- 
ing, it is significant that Foxboro Instrumentation is 
preferred. Whether your problem involves gas, steam, or 
liquids ... in pipes, ducts, or open channels... the premium 
quality and complete diversity of Foxboro Instruments, 
backed by unequaled application experience, assure 


= 


™you an extra measure of satisfaction. 


indicators ® recorders ® controllers * integrators 
transmission systems ® controlled valves © orifices 
venturis ® nozzles © pitot tubes 


Reg. U. S. Pat. C 





For over 40 years, Sp@tiglists % She measurement and control 
of temperature, pre + ‘fle { L uid level, humidity ... 


THE FOXBORO CC BORO, MASSACHUSETTS, U.S.A. 
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Sunray Oil Corporation's record smashing U 






NEW CAT CRACKING RECORD 
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OP fluid cat cracker of 12,500 bbl a day capacity. 
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Sunray’s catalytic cracking unit runs 677 continuous 
days to establish the world’s longest operating period 


Ox. January 13, 1951, Sunray Oil 
Corporation’s 12,500 bbl a day UOP 
fluid cat cracker at its Duncan, Okla- 
homa refinery, was shutdgwn for 
turnaround after runing for 677 con- 
secutive days, establishing a new 
world’s record for continuous opera- 
tion. The former world’s record of 
610144 days, surpassed by Sunray’s 
mit on November 8, 1950, was set 
by another UOP designed cat at Tide 
Water Associated Oil Company’s 
Avon, California refinery in 1948. 


C-50 


R. L. JOHNSON 


During our record run a total of 
6.807.219 bbl of fresh gas oil feed 
was processed through the cat at 
an average charge rate of 10,054 bbl 
per day. The recycle ratio was 1.64. 
Of the total amount processed, 3,- 
394,540 bbl of cat gasoline were pro- 
duced ; 
and C,; 1,317,673 bbl of light cycle 
oil; 203,507 bbl of heavy cycle oil: 
258,039 bbl of slurry oil, and gas in 


equivalent value of 419,857 bbl of 


fuel oil. Catalyst loss during the run 


1.497.907 bbl of liquid C,, 


averaged 0.212 Ib per barrel pre: 
cessed. The cat cracker on-stream ef- 
ficiency has been calculated at 99.; 
per cent. 

During the greater part of the run 
2212 bbl of C, and C, were charged 
daily to the polymerization plant. 
which produced 1010 bbl of 30 Ib 
RVP polymer gasoline. 620 bbl of 
BB and 360 bbl of propane. uring 
the latter part of the cat cracking run 
the BB was sold for synthetic rubber 
manufacture and only the ©: 
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The Author 


R. L. Johnson 
received his B.S. 
degree from the 
Missouri School 
of Mines in 
1920. Following 
his graduation 
he joined the 
Oil State Refin- 
ing Company 
and remained 
on the staff after 
it was purchased 
by the Homaskla Oil Company, which 
was subsequently purchased by Sunray 
Oil Corporation. Prior to his coming to 
the Duncan refinery as manager, Jolin- 
son had served as manager of Sunray's 
Allen, Oklahoma refinery. He is married 
and has a son who is attending the 
University of Missouri. 














charged to the poly. unit. In this op- 
eration 770 bbl per day of C, was 
charged to the unit, producing 290 


“bbl of 7 Ib RVP polymer gasoline and 


360 bbl of propane. 

The average daily production from 
the crude unit amounted to 6500 bbl 
of straight run gasoline, 3500 bbl 
of No. 1 distillate, 8880 bbl of straight 
run and vacuum gas oil, and 3330 
bbl or residual fuel oil from the vis- 
breaker. 

The crudes processed were predom- 
inantly Mid-Continent in character 
with API gravities ranging from 28.5 
to 37.8. t 

The summary of the inspectors’ 
survey of the cat cracker and auxili- 
ary units following shutdown dis- 
closed that the entire system was in 
remarkably good condition. 


The realization that the unit would 
not require any major overhaul atten- 


_ tion convinced us that the turnaround 


could be accomplished as set up by 
our pre-planned schedule in 3 weeks’ 
time. This estimate was based on a 
labor force comprised of 175 of our 
refinery personnel augmented by an 
outside crew of 90 men working ap- 
proximately 5300 man-hours per day. 
The estimate was contingent, of 
course, on good weather cooperation. 


The high efficiency of operation 
maintained throughout the record- 
breaking run and the good condition 
of the unt at shutdown is an indica- 
tion of the interest and perserverance 
shown by our supervisory and operat- 
Ing personnel and the excellence of re- 
vamp design from wartime to com- 
mercial operation as engineered by 
Universal Oil Products Company. 

icago. 

In writing of our record-breaking 
tun, especial mention must be made 
of three of our superintendents, R. C. 
Underwood, Aultman T. Smith, and 

Barnes, who were responsible 
or the smooth operation of the unit. 
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Underwood, our plant superintendent 
in direct charge of cat cracker opera- 
tions, has devoted 27 years of his 
working career to the petroleum in- 
dustry. including drilling and all 
phases *of refinery operations. When 
he joined our Duncan Sunray staff 
in 1947, he was returning to a plant 
with which he was completely famil- 
iar. Underwood had served as super- 
intendent in charge of the Alkylation 
Unit during World War II when the 
government owned refinery was op- 
erated by Associated Refineries, Inc.. 
which was subsequently purchased by 
Sunray in 1945. 


Smith, assistant plant superinten- 
dent in charge of the unit’s physical 
operations, came with Sunray in 
1947. He had previously been associ- 
ated in supervisory capacities with 
Cosden Petroleum Corporation, Na- 
tional Synthetic Rubber Corporation, 
and Associated Refineries at our pres- 
ent Duncan plant in the capacity of 
assistant maintenance superintendent. 

Barnes, area superintendent, who 
was formerly with Phillips Petroleum 
Company and Associated Refineries, 
Inc., has charge of the Gas Concen- 
tration Unit, which was instrumental 
in the high product recovery during 
the run. 


Sunray purchased the government- 
owned Duncan refinery from the De- 
fense Plant Corporation in 1947. The 
existing facilities at that time had 
been designed solely for the produc- 
tion of 100-octane gasoline. Prior to 
its purchase, however, F. L. Martin, 
executive vice president, consulted 
with Universal Oil Products Com- 
pany, original designers of the refin- 
ery, on the possibility of converting 
the plant into a profitable commercial 
refinery. 


Principal elements were the cat 
cracker, a gas concentration system, 
a hydrogen fluoride alkylation unit, 
which produced 2500 bbl per day of 
alkylate, an isomerization plant cap- 
able of producing 300 bbl per day of 
isobutane; and a modern boiler plant 
consisting of five boilers, each de- 
livering 55,000 lb of steam per hour at 
275 lb of pressure. 

After a thorough study of all fac- 
tors involved, Universal presented 
Sunray with a plan for the revamp 
of the refinery to commercial opera- 
tion and on this basis recommended 
purchase of the plant. 


As soon as negotiations for pur- 
chase of the refinery were completed 
the reconversion got underway, mak- 
ing use of existing facilities to the 
fullest extent and buying a minimum 
of new material and equipment. The 
project was laid out and the elements 
for reconversion were designed by 
Universal engineers. 





- 


NLGI Fellowship 


Howard Cooper, president of 
the National Lubricating Grease 
Institute, has announced that an 
NLGI fellowship has been 
granted to the University of 
Southern California. Its general 
scope would include a study of 
the fundamental physical chemi- 
cal basis on the observed be- 
havior of lubricating greases. 
Previous work on this line was 
accomplished by USC under di- 
rection of Dr. Robert D. Vold. 











The cat cracker had been built for 
two-stage operation, one stage for 
cracking fresh gas oil and the other 
for retreating the cracked gasoline. 
The two stages had a common regen- 
erator but two reactors, two large frac- 
tionating columns, and separate aux- 
iliaries, such as condenser boxes. 

It was decided to operate the cat 
cracker as a single stage unit, which 
required extensive changes in both 
the reactor and regenerator sections. 
The large feed heater was no longer 
necessary for this operation, so this 
heater and the retreat fractionating 
column were taken as basic elements 
for a new topping unit. A large set- 
tler from the H-F Alkylation plant was 
converted into a vacuum column with 
the addition of a small heater with 
necessary auxiliaries. 


A polymerization unit was added 
and a propane unit installed, utilizing 
equipment on the ground, with the 
exception of the poly unit reactors 
and the propane storage reactors, 
which were purchased new. Treating 
equipment for the various products 
was likewise built. 

Pipe lines were a necessary part 
of the reconversion project to afford 
cheap transportation of crude in and 
products out of the refinery. An 8-in. 
products line was laid from Duncan to 
Sunray’s other refinery situated some 
100 miles northeast at Allen, Okla- 
homa. At the same time a short line 
was being laid to bring crude from 
the Velma field to the refinery and 
additional lines were laid to various 
fields in south-central Oklahoma. 
Three modern pipe line pump stations 
and eight 80,000-bbl storage tanks 
were constructed at Allen, Wynne- 
wood, and Duncan. 


The bulk of the gasoline produced 
at Duncan is sent through the Great 
Lakes Pipe Line for transportation to 
the middlewest. The remainder is 
shipped by truck. Fuel oil and light 
burning oil is shipped by tank car and 
the No. | distillate is shipped through 
the pipe line. 

Storage capacity at Duncan totals 
1,200,000 bbl. eee 
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pew crude to the coke drums in 
'S El Dorado Refinery new coking unit 
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Switch Valves 


HE Delayed Coking Unit of Pan-Am Southern Corp. 

which recently went on stream, is one of the largest 
installations of its type and incorporates the latest de- 
velopments in coking operations. 

Three 10-inch Wilson-Snyder Series 300 Switch Valves, 
control the flow from coking furnace to coke drums of 
9,300 bs/d of corrosive (high sulphur content) reduced 
crude at approximately 900°F. The charge produces 
1,950 bbl. of depropanized 400° E.P. gasoline, 5,240 bbl. 
of gas oil for catalytic cracking and 420 tons of coke daily. 

Wilson-Snyder Switch Valves are designed for switch- 
ing continuous flows of hot liquids or vapors from one 
processing chamber to another without interrupting the 
rate of flow. They are made to order with any inlet- 
outlet combination required by your application—m 
forgings which range from carbon to stainless steels. 
They are particularly suitable for coking hook-ups be- 
cause of their positive provision for quick breakage of 
coke seals. 


Your Local “Oilwell” Representative will process 
your inquiry and give you detailed recommendations. 


SUPPLY COMPANY 
Branches Serving All Oil Fields 
Executive Office—DALLAS, TEXAS Division Offices — CASPER, WYOMING 
Export Division Office— COLUMBUS, OHIO... DALLAS, TEXAS 
30 ROCKEFELLER PLAZA HOUSTON, TEXAS...TULSA, OKLAHOMA 
NEW YORK 20, N.Y. LOS ANGELES, CALIFORNIA 


Eee 
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Coker Solves 


Heavy Fuel Problems 


Pan-Am uses delayed coking to process 
reduced crude into commercial products 


ARCH L. FOSTER* 


Tue problem of the disposal of heavy 
crude residues, or cracking still resi- 
duals, for that matter, is no new prop- 
osition for the American oil refin- 
ing industry. Especially in postwar 
years every refinery in America has 
faced, and most of them have solved 
more or less satisfactorily, the dilem- 
ma of a remunerative method for dis- 
posal of heavy fuel oil. Time was when 
heavy residual—Bunker C and heav- 
ier — was in excessive demand, for 
railroads, steamships, industrial heat- 
ing of many sorts, and such outlets. 
That situation has changed radically, 
and, therefore, the refiners’ balance of 
operations is out of balance. 
_Dieselization of railroad locomo- 
tives is probably the greatest factor 
in throwing heavy fuel into the ‘waste 
product’ category. Changes in steam- 
ship methods for steam and other 
power generation have contributed, 
also, but not to the extent that rail- 
toad methods have upset the fuel ap- 
plecart. Consequently, Pan-Am South- 
em Corporation, subsidiary of Stand- 
ard Oil Company (Indiana), was 
laced in the postwar period with the 
question of disposal of some 10,000 
bbl a day of reduced crude in such 
manner as either to make it pay or 
lo avoid losses that other products 
must pay. 

At least three solutions of the prob- 
*m are available. The reduced crude 
may be reduced further to asphalt and 
stich overhead products as may be 
made, Review of the market-supply 
"Situation in southern Arkansas and 


‘Pa: . 
Rditor, Refining and Gas Processing. 
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northern Louisiana indicated to exec- 
utives, however. that asphalt manu- 
facture is not the solution of this mat- 
ter. A vis-breaker operation could be 
employed to crack mildly the heavy 
residues. It had been necessary be- 
fore to “cut back”’ the heavy residuals 
with valuable gas oil in order to meet 
viscosity specifications, and the vis- 
breaking operation would solve this. 
The operation solves only this visco- 
sity problem, enabling the refinery to 
meet heavy fuel oil specifications. The 
fuel oil still must be disposed of in a 
market where distances and. there- 
fore, freight rates levy a heavy toll 
on the margin of possible profit. Vis- 
breaking is not the answer. The new 
unit can be used for vis-breaking but 
such operation is not now contem- 
plated. 

The third solution is that of a “de- 
layed coking” operation, wherein the 
residual oil is reduced to gas, gaso- 
line, gas oil of a wide boiling range 
generally, and solid coke, which is 
now finding a large outlet for various 
purposes in the electrical, solid fuel, 
and other industries. Decision was 
reached to adopt the idea and build a 


delayed coking — cracking — unit. 
Contract was let to The Lummus Com- 
pany. 


An interesting item in this decision 
is that of the production from 9000- 
10,000 bbl a day of heavy residual oil 
there are 4500-5000 bbl a day of gas 
oil, which can be cracked profitably 
either thermally or catalytically to 


EXCLUSIVE 


FIG. 1. Coking tower. 


motor fuel, distillate fuel fractions, 
and a mixture of saturated and unsat- 
urated hydrocarbons suitable for 
charge to a catalytic polymerization 
unit or an alkylation unit. A second 
fluid catalytic cracking unit was de- 
cided on to process this delayed coker 
gas oil, the first fluid unit having been 
built during the last war. 


Design and Layout 


This unit actually is built around 
the twin coke drums, installed in a 
structure 234 ft in height. The drums 
themselves are 1714 ft in diameter 
by 96 ft 5 in. overall, of which 75 
ft 10 in. is the straight cylindrical 
shell, and the remaining 20 ft 7 in. is 
involved in the top ellipsoidal head 
and bottom cone. The furnace trans- 
fer line into these drums is controlled 
by a set of three switch valves; the 
vapors from the furnace are directed 
by a master valve, on each side of 
which is a single valve or secondary 
switch valve. The operation of these 
valves is discussed later herein. The 
valve system itself is shown partially 
in Fig. 2. 

Above each drum is arranged the 
system for removing the coke depos- 
ited. The coke bed is removed by the 
cutting action of high pressure water 
introduced into the bed by cutting 
heads, set on the lower end of a drill 
pipe that is turned by an air motor’ 
set on top of the drill pipe. An air 
motor at the coke drum top operates 
a hoist?, which raises and lowers the 
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FIG. 2. Part of the valve system. 


drill pipe. Two sets of high pressure® 
swing pipes are fitted to the water 
system atop each drum; these two 
and one other 5-in. line swing up 
und down with the drill pipe. At the 
top of the structure, water enters a 
single line through a swing joint, the 
single line being somewhat more than 

lf the length from the structure top 

the top of the coke drum. Through 
the second point the water transfers to 
the two parallel lines that in turn con- 


Chick-San 


FIG. 3. Initial cutter. 
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nect with the entrance to the drill pipe. 
which moves up and down the length 
of the coke drum. The high pressure 
in this system makes it necessary to 
install unibolt couplings in such a 
way that decoking water is connected 
only to the drum being decoked. 
Two cutter heads are employed on 
this shaft to remove the coke each 
day as the drum is filled and the re- 
duced crude stream switched to the 
companion drum. The initial cutter 
is that shown in Fig. 3. Four jets are 
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FIG. 4. Main cutter. 


supplied to this cutter, three of which 
may be seen in the illustration, and the 
action is as discussed later under “Op. 
erations.” The’ second and main cut- 
ter is of somewhat different construc. 
tion, provided with two jets acting in 
opposite horizontal directions, at a 
small tangent angle to the shaft: this 
cutter is shown in Fig. 4. Water for 
this cutting operation is supplied 
by a single 8-stage centrifugal pump‘ 
driven by a steam turbine.® 

The more or less complicated sys. 
tem of oil lines at the top of the 
drums is made up of 12-in. heavy duty 
valves® and fittings, and the lines are 
so arranged that vapors’ may be led 
from either drum on stream, to the 
vapor line leading to the fractionator 
tower, as shown in the accompanying 


flowchart, Fig. 5. 


The specially designed furnace has 
two parallel radiant oil coils of 46 
tubes each, one row in the wall sec- 
tion and two rows in the roof bank. 
In a convection section a steam-pro- 
ducing coil is installed, to add to plant 
steam production and to conserve 
otherwise waste heat in the furnace 
gases. This furnace is fired from the 
floor upward by 48 floor burners, re- 
leasing some 54 million Btu per hour. 
of which, by design values, about 9 
million Btu are utilized in making 
steam at 150 psig. 
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The steam-producing tubes are car- 
hon steel; the oil tubes are 4 in. ID, 
with 14-in. wall, of 6-8 per cent 
chrome with about 0.5 per cent molyb- 
denum. The main or “combination” 
frationator is 721% ft high, tangent 
to tangent, divided actually into two 
sections by a total trapout pan. The 
tower is 744 ft ID, of 7%-in. carbon 
steel lined with chrome alloy strip of 
%-in. thickness, up to the lowest bub- 
ble tray’. All trays, baffles, and other 
fittings inside the tower are alloy of 
either 4-6 chrome or stainless (11-13 
per cent Cr) steel; below the chim- 
ney (in the evaporator section) baf- 
fles are installed to aid in the transfer 
of heat from the coke drum vapors to 
the reduced crude charge. A 16-in. 
slotted pipe in the bottom of the tower 
protects the charge pump from large 
pieces of coke, Above the chimney 
and drawoff pan, built in combina- 
tion, are 11-13 per cent Cr steel trays. 
The first trays above the chimney are 
“shower” decks as knockback. An in- 
teresting item in connection with the 
installation of this tower is that the 
coke drums only were hydrostatically 
tested and stress-relieved on the job 
site after fabrication. 

A shell-and-tube waste heat boiler 
exchanges heat from a gas oil side 
stream to a water stream to aid fur- 
ther in making steam for the plant, 
and to give the operator another con- 
trol on the tower operation. A debu- 
tanizer column is provided, which sep- 
arates the finished gasoline product 
from the propane and lighter, with 
some butane as vapor pressure re- 
quirements demand. A vapor recov- 
ery absorber column uses absorption 
oil drawn from a side stream from 
the combination tower, as noted later. 
Of no little consequence is the con- - 
densate drum, placed near the lower 
ends of the coke drums. It is 4 ft in 
diameter by 10 ft long. This drum 
also is stainless alloy lined. 

The valve assembly at the coke 
drum top is made up of heavy duty 
12in. valves, which like all valves 
and lines for operation at above 500 F 
are 6-8 chrome-14 moly; a few are 4-6 
chrome, with lines of similar material. 

As stated above the coke cutting 
water pump is a single, 8-stage cen- 
trifugal driven by a 1500 hp steam 
turbine. The furnace charge pumps 
are two in number, two-stage driven 
by 130 hp steam turbines. Gas oil 
steams are handled by single-stage 
pumps driven by turbines as are the 
single-stage gasoline reflux pumps 
and the two boiler water circulation 
centrifugal pumps. Coke cooling wa- 
tr is handled by a single turbine- 
“ven centrifugal pump. Important 
in this whole system is the reduced 
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FIG. 5. PROCESS FLOW DIAGRAM OF DELAYED COKING UNIT. 



































I-R Equipment Serves the 


Worlds Largest Cat Cracker 


and the 


Worlds Largest Vacuum Still 





at the huge Gsso) Bayway Refinery 


Big things have been happening at the Esso Standard 
Oil Company’s Linden, N. J., refinery. 

Recent expansion included the addition of a new 
fluid catalytic cracking unit, and a new vacuum pipe 
still—each, the largest of its kind anywhere in the 
world! Both units were designed and engineered by 
the Standard Oil Development Company. Construction 
was by C. F. Braun Company of Alhambra, Calif. 


In an installation of this size there is a tremendous 
amount of equipment required . . . blowers; compres- 
sors, both reciprocating and centrifugal; condensers; 
ejector units; pumps, including condensate, circulating- 
water, feed water, boiler-feed, etc. This machinery 
serves the cat cracker and the vacuum still both 
directly and in supporting roles. 


It is significant to note that a large part of this 
machinery is Ingersoll-Rand equipment . . . machines 


that are built to stay on stream. fj 
al | L os 
3 = \ | s i o— 


Ingersoll-Rand 2am) Pin 


; ints 
a The following I-R equipment was furnished for maim™ ; 
11 BROADWAY, NEW YORK 4, N. Y. — ing Oe seaaiied vacuum on the new Vacuum Pipe til 


DF-120 welded-steel-plate barometric condensers for use 
: as precoolers. ose 
COMPRESSORS @ AIRTOOLS e¢ ROCK DRILLS Two-stage, single-element ejector units, each consisting of 


- 12 first stage ejector 
TURBO-BLOWERS ¢ CONDENSERS e¢ CENTRIFUGAL PUMPS oA naman nee Raiear 


DIESEL AND GAS ENGINES An 875-F40 second stage ejector 
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An I-R centrifugal gas compressor, driven by a 2750 hp I-R 
turbine, serving the absorber tower. This is the first installation 
using centrifugal compressors for this service. 


An LR toes Gin serving the gas- 
tee eemeor turbines. The condenser is a 
Pass, vertically divided unit. 


THE PETROLEUM ENGINEER, April, 1951 


Ingersoll-Rand 24ALV salt-water circulating 
pumps serving the salt water pumping station, 
ree § is 100% I-R equipped. 


To obtain more information on products advertised see page E-37 








An I-R Turbo-Blower, driven by 
a 4530 hp Ingersoll-Rand turbine, 
furnishing air for catalyst blowing. 


I-R 14APHR-6 vertical aebutaniz- 
ing reflex pumps with Cameron 
Shaft Seals. 


A 3GTR-3 feed water pump. As- 
sociated equipment includes I-R 
1MRVHI15 condensate pumps and 
an I-R 144 BSFL condensate pump. 


An I-R 8APHC-2 vertical con- 
densate pump used with the surface 
condenser. 


I-R 4HT4 high-pressure boiler feed 
pumps installed at the main boiler 
plant. 


An I-R 2144 & 13 x 12 HHE-2 ammonia com- 
pressor with 500 hp synchronous motor, Unit ia 
equipped with 5-step clearance control. 
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FIG. 6. Coke sluiced down a chute. 


crude pump, which sends that stock to 
the bottom section of the combina- 
tion tower, a single-stage powered by 
a turbine.* All water employed in the 
coke removal and other steps in the 
process is drawn from a 10,000 bbl, 
former gasoline tank, which was 
cleaned, repaired where necessary, 
and coated inside with an asphalt ma- 
terial®; it is assigned entirely to this 
single purpose. 

Gas oil product from the steam gen- 
erator is cooled by two coolers.’° Con- 
densate from a coke drum being 
warmed up to go on stream is caught 
in the condensate drum mentioned 
above. (See below.) 


An interesting mode of designing 
the coke removal system is the method 
for connecting the bottom of the 
drums with the sluice-way. A telescop- 
ing sleeve is provided; a sheet cover 
for the out-sluice is provided and of 
course the drum bottom is closed by 
a bolted head. When the drum ‘is cut 
off stream and is cooled sufficiently, 
the sluice cover and the lower drum 
head are removed to one side by a 
two-level platform that receives and 
handles both at once. The telescopic 
sleeve is raised by a hoist. line to con- 
tact the lower end of the drum and to 
connect it to the outflow conduit. 


The main instrument system is cen- 
tralized at the graphic panel board in 
the control room. The board includes 
31 smaller instruments for record- 
ing, indicating, and controlling op- 
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erations, and 1] larger instruments 
for the various purposes. 

Another essential piece of equip- 
ment is the blowdown drum or system 
including a drum 8 ft by 20 ft sur- 
mounted by and connected to a stack 
3 ft in diameter by 135 ft high, the 
drum being connected to 3 rundown 
slop tanks of more than 3000 bbl ca- 
pacity, Five shower trays of 18-8 Cr- 
Ni steel are fitted into the carbon steel 
drum. 

The coke discharged from the 
drums daily is sluiced down a chute 
shown in Fig. 6 into a basin in which 
it settles largely from the carrying 
water. A Sauerman dragline crescent 
scraper moves this coke out of the ba- 
sin and piles it along the railroad 
right-of-way ready for loading into 
gondola cars for shipment to pur- 
chasers. The loading is done by a die- 
sel-powered clamshell crane. Two 60- 
ft bridle post towers beyond the rail- 
road support the blocks and bridle 
cable, which carry the dragline, and 


the whole is powered by electric mo. 
tor and three drum hoists, near the 
East bridle post and controlled from 
the operators control house.on the 
coke drum structure. 


Operations 


The unit is designed to handle 9300 
bbl a day of reduced crude. In Jan. 
uary, 1951, operations (Table 1) it 
averaged 8950 bbl a day of charge. 
This reduced crude comes from the 
topping, etc., of crudes from various 
southern Arkansas and northern 
Louisiana fields, such as Magnolia, 
Shuler, Nick Springs, Rainbow, Ste. 
phens, etc., a mixture that is pro- 
cessed as received at the refinery. The 
reduced crude, averaging 14-16 AP] 
gravity, is picked up by the charge 
pumps and sent in split streams to the 
bottom section of the combination 
tower, one stream entering above the 
baffles and the other stream below 
the baffles. Over the baffles in this 
evaporator section part of the charge 
contacts the coke drum overhead va- 
pors and vaporizes some of the lighter 
products of the charge that pass up- 
ward to form part of the gas oil stream 
caught on the draw-off pan, or “boot” 
through which the chimney passes, 
thus connecting the two tower sections. 
Temperature of the tower bottoms 
(charge) is boosted to around 700 F 
and is forwarded by the furnace 
charge pumps to the radiant coils of 
the furnace, also in two parallel 
streams, at 90-130 psig. Steam can be 
injected into the furnace coil inlet, 
into the outlet of the upper roof tubes, 
and to the outlet of the lower roof 
tubes. At low charge rates as much as 
600 to 800 lb per hour steam has been 
used in each of the latter two injec- 
tion points listed above, although op- 
erating details change. Table 2 shows 
680 lb per hour into the inlet, 600 lb 
per hour to the outlet of the lower 
tubes in both coils. The outlet pres- 
sure is about 40 psig, temperature 
around 900-920 F. 

Liquid and vapors pass thence to 
the master switch valve, middle of the 
three shown in Fig, 2. The control of 
these valves is manual, and the valve 











TABLE 1. Typical decoking operation. 





Day Design 1 


Drum outage, f........0.0.s000 20 ft 39% ft 
J 7 eee 420 298 
Hours required for.............. _ _ 
Switching Drums.............. % 
er } 2 { 2% 
ee } 3 { 3\% 
Draining water from drum...... 1% 
Removing BN <acc5.siceccese 1% 1% 
DEINE Ne access cesoese's 7-8 3% 
ca anatsdecwevccsice 2 
I - o. vesecesessaxn } 1% { ¥% 
Eestine. eee tn ere eae > : 84 
eee - — 
NNN i oo cic icaepancawe 24 24 


* Removed 443 tons in 644 hr—12-28-50 


2 3 4 5 6 ‘ 


Reduced crude rate bbl per day.. 9300 8480 8920 9520 
ey in. 38 o 


1% 84 8% 634 
24 244 


8560 8720 8920 — 9200 — 
40 ft 3in. 30 & 5in. 36 ft 4 in. 39 ft 6in. 
293 324 317 3 


ye 34 e a ‘3 ai 
mM Mm oh om 
334 Fo 3% ii By, ry, 


"938% 4 244 24 
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TABLE 2. Typical operating conditions. 





Furnace charge B/D 

ett tts oo eas has iw akan Manes 4500 
a et toi ciodaredenerecewetesdote. 4450 
Total . 156 Ghd ha ea aae SeeES P 8950 





“API Ib/gal lb/hr 

14.5 8.07 63,500 

14.5 8.07 62,900 
_ _ 126,400 


Inlet lower roof Outlet lower roof 





Steam injection tubes lb/hr tubes lb/hr 
ESS Senses Sheng) ee, rer ee 300 
RE RG dele tee ore COW ite Uamiaease een & 300 
MET oT, isis clo Ne hee rch newaaaeuievaan ts bedi 600 
Operating temp. °F Out 
Coil 1 PE Pee oe TET eee See 900 
Coil 2 ee ree Te eee 900 
Operating pressures Psig 
Charge pump discharge................ Peete 300 
cg ask 4.0 crdeee Poteeb abenes 135 
EN Seni sa ace teed ow sibaseakbabinnte 132 
EES chant wa wasoeseasscakens eis 37 
Coke drum vapor Outlet.........0.cscccccccccees 27 
NIN s4. 55.0:6 ve v0escdscamoncewasszac 20 
Steam generation 
Furnace—operating pressure psig............. : 142 
Steam production, Ib/hr..................... 6800-7200 
Heat liberation 
Fuel gas consumption, MCFD................. 746 
Heat value Btu/cu ft..... Ske tenets 1460 
Actual heat liberation Btu/hr 45,400,000 
Design —Btu /hr 54,300,000 
Material balance 
2) Adjusted for comparison with desigt 
“tock Flow tb /hr Wt. &% Vol. % 
Feed, B/D 8106 114,000 100.00 100.00 
Products 
C; and lighter. 6,790 5.96 _ 
Gaso.—C; to 400 E.P. B/D. 19,450 17.06 22.83 
Gas Oil less Naphtha, B/D : 4589 59,400 52.10 56.61 
Slop, B/D ; 1,640 1.44 1.47 
Coke, tons/D 25,800 22.63 = 
NN RE Att AS 5 Giles opt Saw oaeg-ee 113,080 99.19 
Loss ee 920 0.81 
Bet UNA TEOUMNED: noc ae snc hcg smen 6559 80,490 70.60 80.91 


construction such that in switching 
from a full coke drum to an empty 
drum the flow of oil is never com- 
pletely stopped. The secondary valve 
is always connected to coke drum and 
main or middle switch valve is always 
connected to the furnace discharge. 
Ports in main switch valve are so ar- 
ranged that flow cannot be completely 
shut off. The main switch valve 
directs the stream to the drum on 
stream at any given time and the 
vapor-liquid heated charge enters the 
bottom of the coking drums, passes 
up through the forming coke bed, de- 
positing porous coke material as it 
cracks and the cracked vapor stream 
goes from the top of the coke drum 
to the bottom of the combination 
tower. 

The condensate drum receives ma- 
terial on/y during the coke drum warm 
up period. During this period part of 
the coke drum overhead vapors from 
the drum on stream are directed into 
the top of the cold drum where they 
are partly condensed, thereby heating 
the cold drum. This condensate ma- 
terial, along with any uncondensed 
Vapors enters the condensate drum 
where the vapors are separated and 
sent to the combination tower along 
with the remaining coke drum over- 
head Vapors that were not used in the 
heating of the cold drum. The liquid 
condensate material is sent to the 

lowdown stack, cooled, and from 
here goes to storage in slop tanks. 
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As the drum heats up, more and more 
of the vapors from the on stream 
drum are sent to the cold drum until 


it has reached a sulhcient temperature 
(680-700 F at bottom) to be put in 
coking service. 

Temperature in the tower chimney 
is maintained at about 700-710 F. A 
gas oil stream is withdrawn from the 
drawoff tray or boot in the tower and 
is sent at 500-520 F to the steam gen- 
erator where it produces some 20,000 
lb per hour of 150-lb steam under 
current operating conditions, though 
designed for a maximum of 30,000 
lb per hour. In this generator the wa- 
ter circulation is by natural or “ther- 
mosiphon” effect. Through the furnace 
steam coils water is force-circulated 
via pump; under current conditions 
this coil makes 6000-8000 Ib per hour 
steam, or a total for the unit of 26,000- 
28,000 lb per hour. 

This gas oil side stream, cooled to 
380 F, is returned to the tower as pri- 
mary gas oil reflux on three “shower 
trays” above the chimney. A second- 
ary gas oil stream is added below the 
chimney in quantities (flow control 
by chimney temperature) sufficient 
to control the chimney temperature at 
the desired value; as much as 300- 
400 bbl a day of this reflux gas oil 
may be employed. 

Overhead vapors from the fraction- 
ator top, refluxed by condensate from 
the gas separator, is sent to that sep- 
arator, from which uncondensed va- 
pors pass to the vapor recovery ab- 











TABLE 3. Material balance on operation including vapor recovery unit. 
As produced 





Stock B/D 
Feed, B/D. ; ' ; 8106 
Total. . . ers 8106 
Products 
Secondary abs. ovhd., MCFD.......... 1797 
Se Sees 363 
Debutanized gasoline, B/D............ 1122 
iN) 8 | ie eee ee a ree 5116 
OT RR eae 119 
PINS sii. t5s bcncawuecaneacs wes 310 
Total 


TABLE 4. Tests on samples. 


°API Ib/gal lb/hr wWt% Vol % 
15.3 8.03 114,000 100.00 100.00 
114,000 100.00 100.00 

~ 72 Ib/MFC 5,400 4.74 
-- 4.66 2,960 2.60 4.47 
65.1 5.99 11,800 10.35 13.48 
30.0 7.30 65,450 57.41 63.11 
18.0 7.88 1,640 1.44 147 

— 55 lb/cu ft 25,800 22.63 

113,050 
950 0.83 





Fresh Furnace 
Feed Charge 

STE ES oo. os. canoe 5.3 14.5 
Dist. IBP 298 550 
5% 635 635 
10% 710 704 
13% 765 754 
20% 816 783 
25% 865 810 
ae 394 835 
35%.... : 920 852 
40% 8x2 
45% 920 
50% - 
60% _ 
70% 

80% 

90% 

95% 

a — — 
ae = — 
Con. Carb % 11.5 10.7 
Uh aa 2.79 2.99 
Vis. §.S. 122 at °F.. 252 1.79 
Vis. 8.8. 140...... 114 91 
A eee : — = 
BS & W _ —_ 
i Uist noha este - = 
Wt.% wax...... _ “= 








Dist. 


Gas Debut. Sponge 
Oil Slop to VRU bots. oil 
30.0 18.0 * 65.2 65.1 50.8 
340 * 332 100 104 194 
439 560 148 146 302 
488 638 174 164 312 
535 680 197 186 316 
579 708 216 207 322 
6 17 732 233 227 326 
650 750 250 246 330 
682 760 266 262 336 
714 282 280 342 
754 302 300 352 
760+ — _ — = 
— - 360 346 402 
- 9S 98 98 
0.07 0.90 — 
1.60 2.82 0.48 
447 111.1 — 1.01 
40.2 69.1 
4% —_ 15 14 g 
—_ 20.0 _— - 
— - 10.5 7.0 
— 22.0 - 
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stream may contribute to the poly. 


TABLE 5. Delayed coking unit samples. merizer feed stock. 








“ Wet gas Rit aa VK3 3B Sponge Sponge Bottoms from the debutanizer. 
ist. to to ut. ut. o’he: oil to oil from ; ; = : 
V.RU. V.RU.  o'head bottoms tofuel | VK3B  VK-3B which operates at 155 psig, become 
pa Reese 0.06 au ts m4 oe rit ae the finished coker gasoline. Data from 
O: Snphetuatesees i: ot —3 = - i pa: ye results obtained during a test period 
SRR RRR ~ 0.7 “ _ 0.8 — - are shown in Table 2. 
CH, Se aes ae - 28.8 a ae 43.0 oi am The finished gasoline shows 104 F 
ee 3) c echt a am 1. oo an + ses . re 
RN Lsiccnisine-iidhatee 0.31 18.4 4.7 — 19.1 — 0.32 initial and 346 F end point, with 7 to 
RIP ARSE 0.33 2.2 7.0 oe 4.6 — 0.62 10 Reid vapor pressure. Noteworthy 
en apt eecty cid 0.85 13.3 21.5 i 11.6 0.14C; 1.40 : ) 
| SRE tet 0.38 1.8 15.4 a : re 2.84 is the fact that 22 per cent of the slop 
eee ae 13 123 ns OA 0.200, 1.15 is eg wax. + gasoline is in the 
MIG. Ss. st chuck 0.19 0. 6. 1.15 a cis ; . 
a RR pI 0.80 4.9 19.5 2.61 bee ss 1.02 medium range of octane rating, not so 
a aceite 13.60 6.2 4.8 14.23 — 0.29 oil good as catalytically cracked product. 
« «ata gale ati ai pean wea nn "3 = ors and is blended with straightrun 
ot 2h GS 100.00 100.00 100.00 100.00 100.00 100.00 100.00 , call 
, ae .0 .0 ie .0 et oy and/or thermally cracked fractions 


API—Grav. Ceck........... 








sorber via a “knock-out” drum. From 
the top of this column the ethane and 
lighter, along with some propane and 
butane, pass to plant or other gas fuel 
lines. Before entering the absorber 
these light gases are compressed by a 
300 hp compressor; are brought into 
contact with 1000 bbl a day of coker 
gasoline and the C, fraction from the 
debutanizer reflux drum; thence 
through a cooler and flash drum, from 
the top of which vapors are charged, 
to the absorber mentioned above, 
meeting down-flowing absorption oil 
(debutanized gasoline), circulated at 
a rate of 1700-1900 bbl a day. The 
liquid from the flash drum bottom and 
the enriched absorber gasoline are 
mixed and become the debutanizer 
column feed stock, exchanging heat 
with bottoms from this tower before 
flashing into the tower, Overhead va- 
pors from the primary absorber enter 
a secondary absorber column and 


meet a stream of 48-50 API gravity 
oil cut from the seventh tray of the 
combination tower; the enriched 
stream reenters the tower above the 
fourth tray. This secondary absorber 
oil is cooled before reaching the sec- 
ondary column and 1400-1500 bbl a 
day are circulated for this purpose, 
acting as a catch basin to trap any 
C,s and heavier that may have escaped 
earlier operations. This stripped 


and added to the general plant output. 


Coke Removal 


The coke removal system is an in- 
volved but relatively simple operation. 
safeguarded against accidents by 
many automatic interlocked controls. 
Above, it has been explained that two 
separate cutters are employed to re- 
move the coke from the drums; the 
first is a four-nozzle unit, cutting a 
hole 24-36 inches diameter down 
through the coke bed, rapidly and 














FIG. 7. Concrete 
chute at 
base of drums. 
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 @ One of several MULTI-LAYER Converters de- 
signed for 5000 psi working pressure, with 
corrosion-resistant type 405 alloy inner 
shell. Wall thickness 84 inches, weight 
182,000 lb. This type of construction is 
ideal for high pressure synthesis of coal 

and shale. 


MULTI-LAYER Heat Exchanger designed for 
5100 psi —— pressure. Wall thickness 
4% inches, weight 45,800 pounds. 


MULTI-LAYER 


Heat Exchangers & Pressure Vessels 


The practical, economical solution to your high 
pressure process and storage requirements 


MULTI-LAYER vessels are built-up from concentric layers of 
relatively thin steel plate, progressively wrapped, tightened 
and welded around an inner, pressure-tight cylinder. 


Greater range of process possibilities for the planning 
and design engineer are provided in this unique, pat- 
ented construction. 


Walls can be made stronger merely by increasing 


ae of steel wrapping plates or by adding more 
ayers. 


For corrosive service, only the inner cylinder need be 
fabricated of alloy or non-ferrous materials. 


No size or weight limitations as MULTI-LAYER vessels or heat 
exchangers can be made in any diameter for which 
satisfactory end closures are available. 


The full calculated strength of the steel is more fully uti- 
lized in MULTI-LAYER vessels. Wrapping tension and weld 
shrinkage develop compression in the inner layers. 


VESSELS » HEAT EXCHANGERS 


Boston 16 « Chicago 4 © Cleveland 15 « Dallas 2 « Denver 2 

Houston 2 « Los Angeles 22 «© Midland 5, Texas * New Orleans 

New York 17 Philadelphia 3 « Pittsburgh 19 * San Francisco 4 « Seattle 1 
Tulsa 3 © Washington 6, D.C. » Milwaukee 1, Wis. « International Division: 


Box 2023, Milwaukee 1 


This results in more equalized loading of all portions 
of the vessel wall under working pressure. 


Safety is greatly improved by MULTI-LAYER construction. 
Only the inner cylinder need be pressure tight! Outer 
layers are provided with vent holes which protect the 
vessel against damage from over-pressure. In the remote 
event of run-away overload sufficient to cause failure, 
there is little danger of fragmentation of the vessel wall, 
due to the nature of MULTI-LAYER construction. 


Consult A.O. Smith for assistance on your heat-exchanger 
or pressure-vessel problems. In any event, write for 
Bulletins V-52 and V-53 for more complete information 
on MULTI-LAYER Pressure Vessels and their construction... 
or use handy coupon. 


A. O. Smith Corporation 
Dept. PE-451, Milwaukee 1, Wis. 


construction. 


Name 


Without obligation, send me Bulletins V-52 and 
V-53 on your MULTI-LAYER Pressure Vessels and their 





Firm 





Street 
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to make way for the heavy pressure, 
main cutting nozzle. This first cutter 
is shown in Fig. 3. The second or 
main cutting nozzle has only two cut- 
ting jets or heads, as shown in Fig. 4. 
The drill pipe is guided by a trav- 
eling crosshead, moving in vertical 
channels. It is turned by a single air 
motor bolted to the crosshead. An air 
motor situated at the first platform, at 
the top of the drums, hauls a %-in. 
cable, which raises the drill pipe by 
means of a speed reducer. : 
After the coke filled drum has been 
cooled with steam and water to the re- 








is unbolted and it and the chute cover 
are lifted to one side, The telescoping 
sleeve is raised to connect the drum 
bottom directly to the steel chute, 
which in turn connects to the concrete 
chute, shown at the base of the drums, 
Fig. 7. The top drum head is removed 
and the drilling (four-nozzle) head is 
lowered into the drum. Because carry- 
over may occur and for other reasons 
the drum is never filled with coke en- 
tirely to the top, an empty space being 
left normally 12 to 15 ft of the top 
cylindrical portion. 

The cutting water pump turbine is 








TABLE 6. Utilities 





: 150 psig saturated 

Live steam............ { 275 psig saturated 
Atmospheric 
Exhaust steam......... { 25 in. . VRC. 
Treated boiler feed water won! 
. 90-100 inlet 

Cooling water...:...... { 48 pala inlet pressure 

: : 0.93 Sp. Gr. 
RRs noc { $480 Beast 
ere 115 psig 
Instrument air......... psig 





—- 


TABLE 7. Water consumption 


50 ft outage—256 tons coke 
Time Gal water 






































































used Gal/min. Gal/ton | | 











quired temperature, the bottom head warmed up at minimum speed (1200- Operation (1) min. 
Init. cooling water... . 45 46,000 1020 = 
Final cooling water... 195 185,000 950 a 
—— x Total cooling water... 240 231,000 964 904 
Drilling init. hole... .. 10 6,500 650 254 
Decoking (2)......... 145 62,450 430 244 
Decoking (3)......... 165 64,500 390 198 
(1) Initial steaming— 8,000 lb/hr 
Final steaming —17,600 lb/hr Hy 
(2) Rate—1.77 tons coke/per mm 
3) Outage—38)4 ft—334 tons coke 
Rate 2.02 tons per min QO 








SS luti 








1400 rmp), in a recycle routine, the - 
water returning to the tank. When cut- rs 
ting is to start the pump revs up to sper 
3550 rpm under controls set at the 
drum top platform. Two valves on 
the water line are set and controlled A 
so that the bypass valve does not close mm 
until after the main inlet valve opens ‘ 
to admit water at 1900 psig to the suit 
cutter pipe and head. The sluicer han- she 
dles this operation and the drilling tees 
Air head passes downward through the witl 
i coke bed, cutting about a 24-36-in. The 
hole through. This head is raised af- b 
ter passing entirely through the coke = 
bed and the two-jet cutting yer ‘ v ' 
tached to the shaft; jets on this hea , 
REFINERY direct their by horizontally to sho 
AND remove the entire bed of coke remain- ( 
. ing, when passing through the — 
hole. In this case the cutting head is 
GASOLINE PLANT passed to the bottom of = TT 
and cuts. it away as the head is 
VESSEL drawn slowly upward or the | , 
coke in the cone section of the drum (2) 
FABRICATION ‘is removed. The sluicer om _— se gas 
drill pipe to the top of the coke be ! 
IS A SPECIALTY : and hang coke from the top down. This dle 
AT prevents cave-ins from sticking the fiel 
' drill pipe, which could result if the and 
McNAMAR coke were drilled from the bottom up. lin 
The dislodged coke and accompany: 210 
ing water pass down the inclined chute sar 
to a setfling basin built below and just trol 
south of the base of the drum struc- sal 
ture. From here a crescent scraper, in 
hauled by a cable and drum powered ok 
by an electric motor, pulls the coke tio 
downslope toward the — aa 
* and is piled adjacent to the railroat aad 
McNamar Boiler & Wels) 4 Co. spur track. A power crane — it , 
REFINERY SALES DIVISION © BOX 868, TULSA, OKLAHOMA and loads into gondola cane fos luti 
ment to industrial customers. At leas 
24 hr is allowed for water drainage oft 
before the coke is loaded for ship- loa 
zat full 
ment. The 
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Your questions on refining and gas processing problems answered here 
Send yours in today! 


The Technical Forum 
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Hydrogen Sulfide 


Discuss (1) the typical operat- 
ing conditions, temperature, so- 
lution concentration, flow rates of solu- 
tion and vapors or liquid in the puri- 
fication of H,S-bearing light fractions, 
with amine reagent. (2) The condi- 


tions and method of regeneration of 
spent H,S removing solutions. 


L. C. E. 


A flow diagram of a typical 

amine desulfurization plant is 
shown in Fig. 1. As will be noted on 
the diagram, the sour field gas, after 
suitable compression and heat ex- 
change, is introduced into the con- 
tactors where a vapor liquid contact 
with the amine solution takes place. 
The amine solution removes the car- 
bon dioxide and hydrogen sulfide 
present in accordance with reactions 
l and 2. Either ethanolamine, as 
shown in 


och. ca... 
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LEAN 
SOLUTION 
PURIFIED GAS 225 F 
80 F 270 
HS, 5 GRAINS om 
PeR 100 FT? | =, 
29 A 
x> 
33 
3 
110 F RICH 
SOUR _GAS SOLUTION 
64 MCFD 
80 F, 65 PSIG 
CO2,6 PER CENT ACID GAS IN RICH 
HS, 600 GRAINS SOLUTION 25 VOL/VOL: 
PER 100 FT? COxHS IN RICH 
SOLUTION 5:1 
FIG. 1. 


AMINE GAS-TREATING PLANT 








AAA 





255 F p 








(1) HO— CH, — CH, — NH, +H,S—>HO 





CH, — CH, — NH,. HS 


(2) HO tal CH, es CH, - NH + Co, —_> HO ene CH, —CH. ™ 


(1), or diethanolamine, as shown in 


(2), may be used to remove the acid 
gases. 


A typical gas contactor unit to han- 
dle about 50,000,000 cu ft per day of 
held gas is about 10 ft in diameter 
and 70 ft high. The gas/amine vapor- 
liquid ratio is usually held at about 
210 to 240 MCFD/gpm. The neces- 
sary heat exchange is provided to con- 
trol the entering sour gas and amine 
solution at about 80-85 F. It should be 
noted that the presence of organic 
acids in the sour gas will cause solu- 
lion carry over with the gas stream. 
unless suitable precautions (as de- 
scribed below) as taken. 


The reaction of the basic amine so- 
lution with the acids forms salts which 
often cause excessive foaming. This 
Camineg prevents utilization of the 
full design capacity of the absorber. 
The addition of suitable anti-foaming 
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HO — CH, —CH; >NH. CO, 


or surface tension - lowering com- 
pounds are sometimes effective. In 


one case reported, the addition of. 


about 15 parts per million of oleyl 
alcohol increased the gas capacity by 
about 250 per cent. 


Regeneration 


After the amine solution has re- 
acted with the H.S and CO, in the gas 
stream, the solution flows to a regen- 
erator or stripping column. Here the 
high temperatures cause the reverse 
reactions (Reactions 3 and 4) to take 
place, and the resulting H.S and CO, 
are steam stripped from the amine 
solution. The steam and acid gas over- 
head go to a partial condenser 





where the steam is condensed and re- 
turned to the column as reflux. This 
column operates at an overhead tem- 
perature of about 225 F and a bottom 
temperature of about 260 F. 

In addition to the desirable reac- 
tions of HS and CO, with the amine 
solutions, other undesirable reactions 
with sulfides and oxygen result in the 
formation of thiosulfates. Amine thio- 
sulfates are stable salts and do not 
easily decompose on heating. Their 
presence decreases the effective amine 
present by a corresponding amount. 
Fortunately the amine thiosulfate does 
decompose in an alkaline solution. By 
adding soda ash or caustic soda to an 
amine solution, sodium thiosulfate 
will be formed. This process can be 
repeated until the amines become sat- 
urated with sodium thiosulfate. Sepa- 
ration of the amine from the sodium 
thiosulfate can then be made by steam 


(3) HO— CH, —CH, — NH, .H,S-+HO — CH, — CH, — NH, + H,S_1 


HO — CH, — CH 


(4) HO — CH, . CH, 


2NH . CO,-+HO — CH, — CH, ~ 
HO — CH, — CH, 7 


NH + CO,_+ 
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distillation (stripping the amine from 
the solution), by extraction, or by a 
selective solvent process. 


Amine Solutions 

Since the conception of the idea of 
H.S and CO, removal by the use of 
amines in 1925, several different types 
of amine solutions have been used. 
The earliest processes used a solution 
of about 30 per cent triethanolamine 
solution in water. Further tests on.the 
amines indicated that monethanola- 
mine was a stronger base and most 
plants began using this material in 
aqueous solution. Later discoveries 
led to the use of aqueous solution of 
monoethanolamine, diethanolamine 
and diethylene glycol to effect simul- 
taneous dehydration and removal of 
acid gases. One such typical solution 
has the following composition: 


Amine Solution 


Compound % 
Monoethanolamine .................. 20 
Diethylene Glycol .................... 73 
ik 7 

G. L. Farrar 
A.M. Platt 


Treating Water 


What are the comparative ad- 
 P vantages of “hot” and “cold” 
soda processes for treating hardness, 
etc., in boiler and process waters? Un- 
der what conditions is each process 
considered the best to use? 


W. M. O. 


Without an analysis of the raw 

water or knowing in detail how 
and where the water is to be used, no 
specific comparison can be made; 
however, the following generalizations 
can be made. ; 

Lime-soda softening is of little 
value in treating water having a low 
hardness (below 50 parts per million 
as Ca CO,) as the hardness of treater 
effluent cannot be reduced below 10-50 
parts per million (as Ca COQ,). If 
lower hardness water is required, dif- 
ferent or additional treatment, such as 
phosphate, is required. Where high 
hardness waters are to be treated, the 
lime-soda process is generally the 
cheapest. Of the two lime-soda pro- 
cesses, the hot process in inherently 
able to produce water having a lower 
hardness because the precipitated 
solids have a reverse solubility. That 
is, the solids are less soluble in hot 
water than in cold. 

The effluent from a lime-soda soft- 
ener, either hot or cold, approaches 
equilibrium with the sludge (precipi- 
tated solids) and, therefore, the water 
is stable only at that temperature and 
concentration. Should either the tem- 
perature be raised, as in a boiler, or 


C-64 








the concentration of solids increased, 
as in a cooling tower, scale formation 
would likely result. 

Until recent years, the hot process 
was considerably more efficient than 
the cold with regard to hardness re- 
duction and chemical costs. The rea- 
son for this difference being that at 
the lower temperature super-saturated 
solutions tend to form because crystal 
growth is very slow. This difficulty 
does not exist in the hot process be- 
cause of the accelerated reactions and 
consequent rapid crystal growth at 
elevated temperatures. 

Recent improvements in cold proc- 
ess treater design have tended to 
change this situation. The operating 
details of the process equipment de- 
pend on the manufacturer, but gener- 
ally some means for recirculating the 
sludge is provided. This sludge con- 
tacts the freshly treated water afford- 
ing a nucleus on which the precipi- 
tate can form, therefore, preventing 
the formation of supersaturated solu- 
tions. These developments make it pos- 
sible for the cold process to more 
nearly approach the hot process in 
hardness reduction, and effluent hard- 
ness of 30-40 parts per million (as Ca 
CO,) are not uncommon. The cold 
process, however, can never actually 
reduce the hardness as low as the hot 
process due to the lower solubilities of 
the sludge at higher temperatures. 

As the cold process can produce 
water approaching the hot process 
effluent hardness the more expensive 
hot process softener can rarely be 
justified if means for heating are not 
readily available or a cold effluent is 
desired. The hot process softener is 
well suited for a boiler feed system in 
that the treater can serve as a soft- 
ener, a feed water heater, and a de- 





If the answer to 
your problem isn't here 


WRITE US 


This Forum is a meeting place 
each month for engineers, tech- 
nologists, students, Operators, 
etc. Each may profit by answers 
to his own knotty questions and 
those of others. Answers are 
supplied by the leading scientists 
and engineers in the world of oil 
and gas. Address all questions to 


TECHNICAL FORUM EDITOR 
Box 1589 
Dallas 1, Texas 


Send them in right away 
while you think of it 








aerator. Another advantage of using 
a hot process softener is that silica can 
very effectively be removed by the 
presence of excess magnesium. This 
reduction of the silica content is very 
important in the case of high pressure, 
superheater type boilers, because silica 
has a marked tendency to scale up 
superheater tubes and to form de. 
posits on turbine blades. 

In general, hot process softeners re. 
quire less retention time, i.e., are 
smaller than equivalent cold process 
softeners. On the other hand, they en. 
tail more auxiliary equipment and are 
more difficult to operate due to the 
elevated temperature. Before a deci- 
sion should be made regarding the in. 
stallation of either type of equipment, 
a complete study should be made of 
the entire system in order to deter- 
mine the most efficient and best oper- 
ating scheme. 


Robert L. Purvin. 


Calculation of 


Vapor Pressure 


Please show the method for the 

caleulation of vapor pressure of 
natural gasoline from an analysis of 
the components of the gasoline. As- 
sume any typical analysis up to C, and 
heavier, as an example, for showing 
the manner of making this calcula- 
tion. 


Cc. 6.0. 


Assuming a natural gasoline of 

such composition as shown in 
column 2, Table 1, the calculation of 
its vapor pressure at a given tempera- 
ture (100 F) is as follows: The vapor 
pressure of each component (column 
3, Table 1) is determined at the given 
temperature (vapor pressures taken 
from vapor pressure chart, page 72- 
73, Natural Gas Supply Men’s Asso- 
ciation Technical Manual, Fifth Edi- 
tion.) Multiply column 2 by column 3 
giving column 4, the partial pressure 
of each component, the sum of these 
partial pressures is the calculated 
vaper pressure of the natural gasoline. 
It might be pointed out that there are 
charts correlating the true vapor pres: 
sure of gasolines to the Reid vapor 
pressure of gasolines at various tem: 
peratures. 


Frank H. Dotterweich. 














TABLE 1 
(3 (4) 
” ” coe Partial 
pressure pressure 
Mole @ 100 F PSIA 
Component fraction PSIA 7 
i_ GH .0623 73.7 4.59 
17 CiHio .3201 52.2 ey" 
i CsHi2 . 1236 20.7 3 
17 CsHi2 2040 15.6 3.18 
* CeHiuit+ . 2900 1.6 7 


1.0000 ~~ 
* Assumed a normal boiling point of 210 F having physi 
properties similiar to NC7His 
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seamless - Welded 
carbon-alloy-stainless 


refinery requirements 


A Wide Choice of Service-Proved 

Analyses to meet ALL conditions 

of corrosion, pressure, tempera- 
ture and oxidation 


Carbon Steel 
Carbon Moly Steel (Y2% Mo) 
Croloy '/2 (Ya% Cr. Y2% Mo) 
Croloy 1/4 (1'Y%4% Cr, Y2% Mo) 
, Croloy 2 (2% Cr, '2% Mo) 
Ask your B&W Tube Croloy 2'/, (24% Cr, 1% Mo) 
Representative for Croloy 3-M (3% Cr, 1% Mo) 
detailed technical Croloy 5 (5% Cr, 2% Mo) 
and application data Croloy 5-Si 7 rh a Mo, 
: Wr% Si 
5 as analyses 1 Croloy 5-Ti (5% Cr, Y2% Mo, 
may FRQOEO: Wo%, Ti) 
Croloy 7 (7% Cr, 2% Mo) 
Croloy 9-M (9% Cr, 1% Mo) 
Croloy 18-8-S (18% Cr, 8% Ni) 
Croloy 16-13-3 (16% Cr, 13% Ni, 
3% Mo) 
Croloy 25-20 (25% Cr, 20% Ni) 





To obtain more information on products advertised see page E-37 
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FIG. 1a. Pilot plant layout showing recycle system. 
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Flash Distillation 





Oil From Alberta Bituminous Sand 


W. S. PETERSON and P. E. GISHLER 


A pilot plant for studying the application of fluidized solids 
technique has developed a satisfactory oil recovery process 


Tue bituminous sands of Alberta 
have for many years attracted a great 
deal of attention, chiefly because they 
constitute one of the world’s greatest 
oil reserves. The oil occurs as a black 
viscous bitumen covering the particle 
surfaces of fine grained silica sand. 
In the richer areas of the field the con- 
centration of the bitumen is 14 per 
cent by weight. The field has not been 


Athabasca River 22 miles north of 
Waterways has been explored by drill- 
ing and a large reserve of oil estab- 
lished.*° In this small area of several 
square miles, reserves of more than 
200,000,000 bbl per square mile have 
been established. The overburden 
depth varies from 30 to 85 ft and the 
oil sands from 125 to 175 ft. 

The literature contains a great deal 


has recently been developed at the Na- 
tional Research Laboratories in Otta- 
wa. First, however, a brief descrip- 
tion will be given of recent work on 
water separation methods. 

Dr. K. A. Clark of the Research 
Council of Alberta at Edmonton’ has 
developed over a period of years, 3 
hot water (185 F) process which 
yields a product of the following com: 


thoroughly explored but the deposit of information on work carried out _ position: 

is known to cover an area of over in attempts to develop an economic eee 62 per cent 
1500 square miles.* A large part of process to recover the oil.” *»*-®7 It is TE secssiicecens 30-35 per cent 
this is only of remote commercial in- not the purpose of the authors to give Settde_ ......... .. 4-7 per cent 


terest, due either to excessive over- 
burden, low oil concentration or shal- 
lowness of bed. 

The Mildred-Ruth Lake area on the 
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a literature survey but rather to de- 
scribe a flash distillation process that 
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A demonstration plant of 400 tons 
per day capacity was built by the Al. 
berta Government and operated ur- 
ing the summer of 1949." This com 
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sisted of an oil separation unit, a de- 

hydrating unit, and a still. A product 
of the above composition was ob- 
tained in the separation plant. This 
was then diluted with light oil, heated 
to 415 F and the water flashed off. 
Most of the solids settled out. The oil 
was then distilled to recover the 
diluent. 

Recently, work has been completed 
at the Mines Branch, Ottawa™* on a 
cold water separation method. The 
bituminous sand feed was first diluted 
with light oil to reduce the viscosity 
of the bitumen. Separation was then 
made in water at about 70 F. The two 
subsequent steps included dehydra- 
tion in a specially designed chamber, 
and coking. 

Both of the above-mentioned proc- 
esses made use of hydrometallurgical 
methods of separation. The present 
paper describes a dry method of oil 
removal involving the direct distilla- 

‘tion of oil from bituminous sand in 


a fluidized solids bed. 


Laboratory Scale Work 
Asmall, electrically heated unit was 


_ built. Fine beach sand was used as the 


bed. Nitrogen served as the fluidizing 
gas.° 

When raw bituminous sand was fed 
into the fluidized solids bed the fol- 
lowing was found to occur: 

1. The oil appeared to distill off in- 
stantaneously and condensed as a fog 
suspended in the off-gas nitrogen. 

2. The bituminous sand was 
dropped as lumps from the feeder into 
the bed but appeared immediately to 
break down into individual free-flow- 
ing particles of sand intermixed with 
the starting bed. 

3. Each sand particle was coated 
with a thin closely adhering layer of 
residual coke. 

4. The oil produced had a viscosity 
much lower than that of the bitumen 
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in the feed, indicating that consider- 
able cracking had taken place. 

A series of runs was made to deter- 
mine the effect of temperature on 
yield and on the oil produced. A fluid- 
ized solids pilot plant was then built" 
and the production of oil from bitu- 

-minous sand was studied as a contin- 
uous process. 

The original pilot plant underwent 
some modifications during the prog- 
ress of the work. The final design is 
shown in Fig. la. Fig. 1b is the au- 
thor’s concept of a large-scale plant. 
The still and burner were of stainless 
steel, 6 ft long with diameters of 6 in. 
and 9 in. respectively. Starting beds 


PROCESS GAS 
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RETURN 
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FIG. 1b. Diagram of large scale unit. 
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consisted of sand from a previous 
run. A worm feed was used to feed 
bituminous sand into the top of the 
still bed, which was maintained at a 
depth of 30-36 in. Beaded resistance 
wires were wound directly to the 
burner wall. The still risers and stand- 
pipes were adiabatically wound. 

Bituminous sand was fed contin- 
uously into the still bed, which was 
maintained at a predetermined tem- 
perature above 900 F. The oil product 
was carried by the fluidizing gas into 
the collection system. The residual 
sand with its layer of coke (coked 
sand) was withdrawn continuously 
down the still standpipe and blown 
into the burner by pre-heated air. 
where the coke was burned off and the 
temperature of the sand raised about 
300 F. Sufficient of this heated sand 
(burnt sand) was recycled to the still 
to supply the heat necessary to carry 
out the distillation step. The excess 
sand was discarded through an over- 
flow pipe in the burner bed. The still 
bed depth was controlled through a 
differential pressure recorder con- 
troller operating the slide valve at 
the base of the still standpipe. Con- 
stant temperature was maintained in 
the still by a temperature recorder 
controller that operated the slide valve 
at the base of the burner standpipe 
and hence controlled the rate of flow 
of recycle sand. Other controls were 
manual, 

The collection system consisted of 
a heated cyclone to collect the dust 
in a dry state; an electrical precipita- 
tor held above 100 C to remove the 
oil fog from the gas stream without 
removing the water; a condenser to 
remove light oil and water; and 
finally, an activated charcoal adsorber 
to recover most of the lighter ends. 
The process gas stream, after being 
stripped by the charcoal adsorber. 
was recycled to the still as fluidizing 
gas, The excess gas was metered and 
sampled before discarding. The burn- 
er off-gas passed through a cyclone 
for dust removal. It was then filtered. 
metered, sampled, and discarded. 

A run consisted in feeding between 
400 and 800 lb of bituminous sand 
at a predetermined rate, usually be- 
tween 80 and 150 lb per hour. The 
oil was collected and measured hourly 
as well as the discard sand and dust. A 
complete record of temperatures and 
pressures throughout the system was 
kept. 

Results 


Object of the pilot plant work was: 

1. To determine oil yields and ca- 
pacities. 

2. To examine the oil produced un- 
der various conditions. 


3. To arrive at materials and heat 
balances. 
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FIG. 2. Effect of reaction temperature on oil yield. 
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FIG. 3. Effect of reaction temperature on oil viscosity. 
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FIG. 4. Effect of removal of heavy ends on viscosity. 
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FIG. 5. Influence of reaction temperature on compo- 
sition of oil from Bitumount feed. 
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Samples from two different loca- 
tions in the bituminous sand area 
were studied. One sample referred to 
as Abasand feed was obtained from 
near Waterways in the south end of 
the field. The sand was fine grained 
and well compacted. The bitumen had 
a high viscosity. This combination of 


properties results in a deposit that re-~ 
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quires blasting to loosen it sufficiently 
for handling with a power shovel. The 
other sample referred to as Bitumount 
feed was obtained from the deposit 
supplying the Alberta Government 
demonstration plant at Bitumount, 60 
miles north of Waterways. The sand 
was coarser grained and the bitumen 
less viscous. It was found possible 


during the summer months to mine 
this directly with a power shovel. 
However, for all-year operation or for 
large scale operation where a face 
would not be given time to warm UP, 
it is believed that some blasting woul 
be necessary. 

Screen analyses of the extracted 
sand are given in Table 1. 
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TABLE 1. Screen analysis of 
extracted sand. 
































Abasand Bitumount 
a 0.1 10.6 
35 SS 0.7 34.4 
Bes st 0 36.0 
100... 27.3 9.9 
a 43.0 5.0 
150-200...... 15.7 1.6 
Through 200. 8.2 1.6 
Source Abasand 
~~ Run No. 12 i 16 
Feed , ; 
1. Duration, br..... 10 10 6 
2. Weight, i ciccs 830 864 453 
3. Bitumen, %. . . 17.0 16.4 16.4 
4. Water, %..--- 0.3 0.3 0.5 
5. Rate, lb/hr... ... 83 86.4 75.5 
Oil uct 
prod 8. gal. ee 14.3 14.2 6.7 
2. Yield, vol., %........ 84.0 83.5 75.0 
3. Solids (settled oil), % 0.1 0.25 trace 
a, ee trace trace trace 
Operation 
1. Still temp., F..... 925 977 1022 
2. Still dust, Ib..... 9.5 15.3 7.3 
3. Burner temp. F.. . 1303 1286 1373 
4, Burner dust, Ib... . 19.3 21.1 18 
5. Recycle ratio.......... 2.9 4.4 3 





1. Oil Yield 


Table 2 includes the significant 
data showing the influence of reaction 
(still) temperatures on yields. Opti- 
mum operating conditions were found 
to be in the temperature range 500- 
525 C (932-977 F) where the Bitu- 
mount feed yielded 86 per cent by 
volume and the Abasand feed 84 per 
cent by volume. At higher tempera- 
tures there was only a slight decrease 
in yield for the Bitumount feed but a 
— decrease for the Abasand 
eed, 


2. Oil Inspection (see Table 3). 

(a) Gravity. The gravity of the oil 
produced was 16 API and changed 
very little with increase in reaction 
temperature. 


(b) Viscosity. Increase in reaction 
temperature resulted in a decrease in 
viscosity. The change in viscosity with 
reaction temperature was more 
marked for Abasand feed than for the 
Bitumount feed. 

(c) Distillation. The distillation 
data are shown in Table 3. 

(d) Sulfur. The bitumen in the 
feed contained 5 per cent S. The sul- 
ur content of the oil produced was 
1 per cent. 

(e) Composition. The asphaltene. 
resin, and oily material content was 
determined for the oil produced at the 
‘arlous reaction temperatures. Table 
' shows the results. Analysis of the 
original bitumen is included for com- 
parison. Asphaltene content was re- 

uced tv almost zero, A substantial 
part of this went to form coke and 


TABLE 2. Pilot plant operating data. 
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process gas. Oily material content was 
substantially increased, whereas the 
resins were reduced to almost half 
their original value. 


3. Materials and Heat Balances 


The design of the pilot plant made 
it possible to measure oil products 
with a reasonable degree of accuracy. 
The solids were collected from the 








Bitumount 














tion temperature. This is substantial 
and is supplied by the hot sand from 
the burner, which in turn gets its heat 
by the combustion of coke and proc- 
ess gas. The net heat requirement de- 
pends on the amount of heat that can 
be recuperated from the still off-gas, 
the burner off-gas, and the sand dis- 
card. Considerable saving is obtained 
by discarding the sand from the still 
rather than the burner. 

Three materials might be preheated, 
(1) bituminous sand feed, (2) air to 
the burner, and (3) still fluidizing 




















ee oe gas. Steam appears to be the most 
ee ee practical fluidizing gas for a large 
- " et e scale plant. The physical properties 
ui) 5 0.9 °° 
500 704886 854 435 of the sand are such as to make it im- 
et “. .—— ry practical to introduce much preheat. 
83 7 886 8H The air and steam can be preheated 
: ; by the burner and still offgases. The 
7.2 9.9 12.4 12.8 6.4 ] f h . h . 
735 85° 96 '5 96:0 92'5 argest source of heat is the sand dis- 
— — * =— & card. Fluidized solids heat exchangers 
—_—_——— are used on regenerators. These could 
1067 932 950 977 1022 prove costly. The calculations indicate 
a iw a an. wt a net oil recovery of 80 per cent as- 
22.0 72 13.0 10.3 7.0 suming no heat recovery from the dis- 
5.0 44 4.7 = 3.9 , 
. es ae card sand. 
TABLE 3. Oil inspection. 
Feed Abasand Bitumount 
Run No... 12 11 16 17 13 9 10 18 
Reaction temp. 925 » 97 1022 1067 950 9 1022 
Density, gm/ce. 954 962 "959 950 961 954 961 961 
Viscosity, kin. estks. 100 F. . . 68.0 52.0 21.9 11.5 2 52.0 _ 41.6 
ae 210 F 56° 6.2 3.7 2.7 7.4 5.2 5.5 
distillation 
LB.P., F 160 176 156 125 180 178 182 182 
5% 280 338 245 215 308 426 412 412 
10 “ 460 325 284 435 500 482 472 
20 585 75 487 417 540 580 558 448 
30 615 630 569 525 609 — 600 600 
50 a en a a 
60 662 700 660 668 692 710 662 680 
70. 672 715 670 708 720 672 701 
80. - - 670 730 682 707 714 728 670 720 
Sulfur, wt., %...........008- 4.0 — _ _ - _ 3.9 4.0 








still and burner cyclones and the 
burner discharge. Some fines got past 
the still cyclone and were recovered 
in the cottrell oil. Most of this settled 
rapidly. The suspended solids in set- 
tled oil were very low as indicated in 
Table 2. 

The bitumen yielded three main 
products, (1) oil, (2) coke, and (3) 
prodess gas. Podbielniak analyses 
were run on a number of samples of 
process gas to establish the apparent 
molecular weight. Table 5 gives ma- 
terials balances for both types of feed 
in runs carried out in the tempera- 
ture range 500-525 C. Abasand feed 
was fine grained and the contained 
bitumen appeared more sensitive to 
temperature. These properties re- 
sulted in a lower oil yield and a higher 
coke plus process gas yield when com- 
pared to yield using Bitumount feed. 

The bulk of the necessary heat is 
that required to raise the temperature 
of the bituminous sand to the distilla- 








TABLE 4. Effect of reaction 
temperature on oil 
_ composition. 








Oily 
Run No. Temp. F. Asphaltenes Resins material 
Raw Field 17.9 34.7 45 
6 896 2 29 65 
9 950 5 23 7 
10 977 7 21 7 


18 1022 1.0 19 79 


TABLE 5. Pilot plant materials 





balance. 

Bit ino. nt Abasand 

Feed in ae So 
OS aan 85.5 83.1 
WE Coss acc ss : 0.5 0.5 
eee an fo isco oe 14.0 16.4 
ee 100.0 100.0 

Products out 

Sand discard, lb..... : 83.6 79.2 

Still cyclone dust. . . ; 0.4 58 

eS =e ; 04 89 

Burner cyclone dust. . 1.4 2.40 
Gam... <.. =e é 11.6 13.2 
eS a ee 7 1.4 2.1 
Process gas lb.......... 0.7 1.0 




































































































THE RIGHT OIL 
BURNER OR GAS 
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FIG. 6. Viscosity chart for oil from Bitumount feed. 
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TYPE “S-A” < e 

1. (For use where steam is available) atom- wt see's 
izes thoroughly and burns completely, the > 
lowest and cheapest grades of fuel oil and - 40-r— 
tar, requiring only low oil pressure and ” ° 
temperatures. Send for Bulletin No. 21. ° ; 0550 

I acity burner similar to TYPE 2 

2. (Large capacity burner similar = a e 
“S-A-R”) is adaptable in combination > 35 575°C ae 
with powdered coal burners in large boil- 
ers. Send for Bulletin No. 24. ' 

CAS AND Ol | a | 
BURNER ° - —_ 
* te AOCOL ea Ma gs TEMPERATURE “F 
ination wil a eA- 1 
B . Send for “Ai 1” brochure. , . : 
TN i FIG. 7. Viscosity chart for oil from Abasand feed. 
GAS BURNER 

4. (Of venturi type) assures low turndown 
without burnback. Send for ‘“Airocool’’ 
brochure. 

TYPE “S-A-D” 

5. (Refuse Oil Burner) burns acids or ° ially 
caustic _ a eee ae Se Plant Design 1 The — .. be —_ vv 
toms, polymer oils, heavy petrolatum, : ; ; a er cen 
organic oil residuums, waste cutting oils, ‘Pilot plant work established a high we 0 out bi P ke and 
sulphite pulp liquors, tars, pitches, ete., still capacity. Still capacities of 5tons = weight of the itumen as co 4 
—_«_ feed per day per cubic foot of still process gas are required to nigh 

ESIDN bed volume are used for determining necessary heat. The diameter © be 

~ aul = NATIONAL AIROIL BURNER CO.. INC still dimensions. It takes 15,000 tons burner is governed by the amoun 

ns Sa : of bituminous sand to produce 10,000 According to Socony - boom a 

Main Offices and Factory: bbl of oil. This will require a fluidized | company refinery worker is more t . 
1259 E. SEDGLEY AVE., PHILADELPHIA 34, PA.|  <olids still bed, 20 ft in diameter and _ five times as safe on the job as the 

Southwestern Division: 2512 South Boulevard 10 ft deep PRSO 


Heuston 6, Senen average industrial worker. 
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PE Lf [Re E<9O DESALTING 


consistently delivers a crude charge with minimum 
salt and solid content. A recent survey of all Petreco 
Desalters operating in oil refineries throughout the 
United States and Canada disclosed that Petreco De- 
salting was showing a very rapid pay-out in terms of 


improved refinery operations. It showed that: 


THESE OPERATING ADVANTAGES 





Higher cracking tempera- 
tures. 






Deeper cracking, increased 
gasoline yield. 








Fewer tube failures, higher 
charge rates. 





Less plugging in furnace 
tubes. 



























Less shut-downs due to me- 
chanical failures. 






Reduced corrosion in over- 
head equipment. 















Lower clean-out costs, more 
efficient heat exchange, 
longer runs. 


i 4 These are not the only benefits to 
ee . 2. be derived from Petreco Desalting 
— : , -they are the benefits consistently 
te, See enjoyed by the majority of Petreco 

we users. For complete information on 







Less plugging in exchang- 
ers. 











Petreco Desalting get in touch with 
the nearest Petreco office. 
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FIG. 8. Effect of reaction temperature on distillation 


curve Bitumount feed. 
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9. Effect of reaction temperature on distillation 
curve Abasand feed. 














FIG. 11. Pilot plant, bottom half. 
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| A Billion Barrels 
of Adsorbent 


Experience. 








Yes dabble for a moment in big num- 

bers, over a billion barrels of petro- 
leum products have been finish-treated by 
the four billion pounds of adsorbents 
which Attapulgus and Porocel have 
shipped to oil refineries. Attapulgus 
Fullers Earths and Porocel Activated 
Bauxites have become recognized stand- 
ards in the removal or reduction of 
odors, colors, tastes, moisture, acids, 
sulfur, fluorides and unsaturates, and for 
solid catalyst purposes. And in this wide 
range of services, remarkable finished 
value was gained in a long list of petro- 
leum cuts—from the lightest distillates 
to the heaviest lubes and waxes. 


This all adds up to a lot of adsorbent 
experience—experience with the many 





of these two basic materials to specific 
adsorbent jobs; and experience measured 
by our extensive research and product 
evaluation—from laboratory and pilot 
plant on through to commercial scale 
phases—both on our own and in co- 
operation with our customers. 


So there’s great merit to the suggestion 
that it pays to consult Attapulgus and 
Porocel. In your own plans to improve 
products or expand output, perhaps our 
one billion barrels of adsorbent experi- 
ence can be of real help to you in selecting 
the right adsorbent and the right condi- 
tions. Our laboratory and process staff 
are at your service, without obligation. 


treatments which precede the application 





















ATTAPULGUSSSAR2"" - POROCEL Sarena 


Dept. Y, 210 West Washington Square, Philadelphia 5, Pa. 
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air required to burn this fuel. The 
burner diameter for the above ton- 
nage would be approximately 65 ft. 
The collection system used in the 
pilot plant proved very satisfactory 
since it permitted collection and ac- 
curate measurement of the oil as pro- 
duced in the still as there was no con- 
tamination by scrubber oil. The col- 
lection system for a commercial unit 
would consist of a fractionating tower. 


Oil Product 


The high operating temperature of 
the fluidized still results in consider- 
able alteration of the bitumen charg- 
ing stock. The product cannot be con- 
sidered equivalent to a good grade of 
crude due to the high sulfur content, 
which occurs mainly as thiophenes, 
and the high Conradson number. Mild 
hydrogenation*® yields a product low 
in both the above. 

The bituminous sands of Alberta 


represent an enormous reserve of oil. 
How much oil there is is not known. 
Estimates of 100 billion to 250 billion 
barrels have been published.'? Unus- 
ual practices will be required to pro- 
duce commercial products. The sands 
must be mined and the oil separated 
from the sand before any refining can 
take place. 

The present paper has described 
one method of recovering the oil from 
the sand that has proved successful 
on a pilot plant scale. 


Summary 


1. Oil has been produced from Al- 
berta bituminous sands by a combined 
distillation-coking operation in a hot 
fluidized solids bed. 

2. Yields of 84-86 per cent by vol- 
ume have been obtained at 930 to 
980 F. 

3. The bitumen in the feed is con- 
siderably altered in that the viscosity 


is greatly reduced and the asphaltenes 
almost eliminated. 

4. Operation is similar in many re. 
spects to that used in “cat” cracking, 
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Canadians to Study Petroleum Uses in 


To expedite and advance the study 
of problems arising from the utiliza- 
tion of petroleum products in defense 
operations under low temperature 


conditions, the Associate Committee - 


on Petroleum of the National Re- 
search Council, Canada, headed by 
H. B. Barton, chief chemist, McColl- 
Frontenac Oil Company Ltd, Mon- 
treal, has formed an Arctic Sub-Com- 
mittee. M. S. Kuhring, of the Division 
of Mechanical Engineering, NRCC, 
Ottawa, is chairman of the new body. 
That will not only continue, but make 
more frequent, consultations with the 
Armed Services and activate investi- 
gations begun at the Montreal Road 
laboratories of the council. Kuhring 
is carrying out a systematic study on 
fuel constituents. 


NRC Advisers 


Besides its close cooperation with 
the national defense forces, the Asso- 
ciate Committee is charged with ad- 
vising the NRC on technical questions 
concerning petroleum and related 
products, with co-ordinating research 
work in Canada on those matters and 
stimulating research work in that 
field, while acting as a central con- 
sulting body to advise research organ- 
izations throughout the Dominion on 
all such problems. Recently, also, a 
sub-committee on Petroleum Research 
has been formed to give fresh impetus 
to petroleum research in Canada. 
Work of a fundamental nature on 
sorption of mercaptans from hydro- 
carbons and fundamental measure- 
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ments on catalysts of the type used in 
the synthesis of hydrocarbons are be- 
ing studied by Dr. S. G. Davis, at the 
University of Alberta. 


Technical Papers 


Following are technical papers 
bearing upon petroleum technology 
or research sponsored by the Division 
of Mechanical Engineering, NRCC 
Laboratories, which have been dis- 
tributed to members of the commit- 
tee: 

1. Determination of Viscosity — 


Dilution Data for Oils to Specifica- 


tions 3-GP-345 and 3-GP-340, by J. D. 
O’Connor; 

2. Use of Alcohols for Prevention 
of Vehicle Fuel System Clogging by 


‘Ice Crystals, by J. D. O'Connor; 


3. Field Experience With Petro- 
leum Products, Fort Churchill, Man. 
(Hudson Bay), Winter ’48-’49, by J. 
D. O’Connor; 

4. Continuation of Experiments on 
the Acceleration Characteristics of 
Certain Jet Engine Fuels Operating at 
Arctic Temperatures, by B. Quan and 
C. Sharp; 

5. Acceleration Tests on Three 
Wide Boiling Range Fuels to Specifi- 
cation 3-GP-X-22, by B. Quan and 
C. Sharp. 


Committee Members 


The membership of the Associate 
Committee on Petroleum comprises 
the following: H. B. Barton, chair- 
man; Dr. C. J. Mackenzie, ex-officio, 
president, National Research Council, 
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Canada, Ottawa; Dr. H. H. Saunder- 
son, ex-officio, director, Division of 
Information Services, NRCC, Ottawa; 
Dr. J. C. Arnell, Defense Research 
Chemical Laboratories, Department 
of National Defense, Ottawa; R. P. 
Bailey, Commander (E) J. MacGil- 
livrary, RCN., engineer in Chief's Di- 
rectorate, Naval Service, Department 
of National Defence, Ottawa; Dr. J. 
W. Broughton, Division of Mechan- 
ical Engineering, NRCC., Ottawa; 


Dr. A. Cameron, director, Applied 
Chemistry Branch, NRCC., Ottawa; 
R. O. Campbell, British American Oil 
Company, Ltd., Toronto, Ontario; J. 
S. Charlesworth, gasoline testing lab- 
oratory, University of Alberta, Ed- 
monton, Alberta; G/C C. W. Cross- 
land, Royal Canadian Air Force, Ot- 
tawa; G. Goulston, Imperial Oil Ltd., 
Sarnia, Ontario; Mr. Kuhring, Otta- 
wa; 

P. B. MacEwen, directorate of Ve- 
hicle Development, Department of Na- 
tional Defence, Ottawa; Professor D. 
L. Mordell, McGill University, Mon- 
treal; Dr, D. M. Morrison, refinery 
manager, Shell Oil Company of Can- 
ada Ltd., Montreal; P. V. Rosewarne, 
Division of Fuels, Department of 
Mines and Technical Surveys, Otta- 
wa; E. A. Smith, Canadian Oil Com- 
panies Ltd., Petrolia, Ontario; Capt. 
G. R. Smith, directorate of Supplies 
and Transport, Department of Na- 
tional Defence, Ottawa; Dr. A. F. Siri- 
anna, division of chemistry, NRCC., 
Ottawa.—HCP 
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TULSA TYPE Deethanizer, Depro- 
panizer and Debutanizer Columns in 
natural gasoline plant. 
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FIG. 1. Shiplap from inside spray chamber. 


Wood Deterioration in Cooling Towers’ 


FIG. 2. White pocket rot in drift eliminator slat. 
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Highly colored woods are normally most durable. Details of 
attacking forces and methods that will combat deterioration. 


M arerits used in cooling towers 
are exposed to an atmosphere of warm 
humid air, and a complete range of 
moisture conditions varying from wa- 
ter-flooded to completely dry. The 
temperature range is moderate but it 
includes the optimum growing condi- 
tions for wood-destroying organisms. 
All metals must be corrosion-resistant 
or have some type of protective coat- 
ing applied. The severity of these con- 
ditions should cause us to expect 
wood to deteriorate, and the sur- 
prising thing is the fact that deterio- 
ration is the exception rather than 
the rule. 


Adaptability of wood to use in cool- 
ing towers is well illustrated by the 
fact that although the circulating wa- 
ter is treated to prevent scale forma- 
tion in heat exchangers, and to pro- 
tect the metals against corrosion, no 
thought is given to protection of the 
wood—except in rare instances. Wood 
was developed by nature to withstand 
forces attacking a living organism, 
but man puts it to a most unnatural 
use. 

Wood deterioration may result 
from either chemical or biological at- 
tack, and its resistance to either is due 
to the chemical composition of its 

*Presented before the ‘Regional ASME meet- 
ing in Dallas April 1, 1950. This is a Memo- 
randum Report of the paper prepared by Louis 
Elliott. of Ebasco Services, Inc., New York, 
New York. 


_}Engineering Research Division, The Marley 
Company, Inc. 
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constituents and their peculiar struc- 
tural arrangement resulting from the 
manner of growth. 

Decay has been found in cooling 
towers constructed of redwood or of 
cypress, and it is not confined to any 
one make or type of cooling tower. It 
has been found in atmospheric deck 
towers, in forced-draft and conven- 
tional induced-draft towers, and in 
double-flow towers. In one instance a 
decayed board was found in the top 
deck of a cooling tower after three 
years of operation, but in the major- 
ity of cases the attack occurs in towers 
five to seven years old, Certain parts 
of the structure seem more susceptible 
to decay than others. These include: 
Drift eliminators and eliminator sup- 
ports; inside casing of forced-draft 
towers; structural members between 
eliminators and top fan deck of in- 
duced-draft towers; structural mem- 
bers just below the eliminators of 
forced-draft towers; cell partitions 
and top fan deck. The attack seems to 
follow a rather definite pattern in 
each case and be confined to some 
particular part of the tower. Figs. 1. 
2. 3, and 4 are typical instances of 
wood deterioration. 

The problem is so new that little 
research has been done to determine 
the exact nature of the deterioration 
in cooling towers. No quick or easy 
solutions are evident, and the best ap- 
proach to the problem seems to be 
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through general study of the charac- 
teristics of wood, its durability in 
similar environments, and the known 
patterns of deterioration. 


Chemistry of Wood 

Wood consists largely of the fol- 
lowing: Carbohydrates (largely cellu- 
lose), constituting about 72 per cent 
of dry-cell-wall material; lignin, 24 
to 29 per cent: “extraneous matter,” 
including what are termed extractives 
—such as oils and acids, dyestuffs. 
tannins and many other compounds— 
and ash. 

The extraneous matter, or extrac- 
tives, are present in the cell cavities 
of wood in quantities varying from 8 
per cent to possibly 30 per cent of 
the dry weight. They are responsible 
for the distinctive coloring that is 
characteristic of the heartwood of 
many species. The toxic qualities of 
the extractives are of utmost import- 
ance in the problem of wood deterio- 
ration because they impart the quality 
of durability to the wood. The highly 
colored woods are usually highly dur- 
able: For example, redwood. cedar. 
walnut, and osage orange. The dur- 
ability of wood seems to increase 4s 
the amount of extractives increases. 
Non-durable woods such as mayle, red 
alder, and birch contain only colorless 
extractives in small quantities. Ex: 
tractives impart other distinctive 
properties to various species of wood, 
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FIG. 3. Brown cubical rot in 2 by 6 cross-piece. 


adapting them to specific uses, and it 
might be said that most of the distinc- 
tives properties to various species of 
wood, are due to its extractives. 

Tannin is a loose term covering ma- 
terials that precipitate gelatin from 
aqueous solutions and combine irre- 
versibly with skim protein to form 
leather. It always occurs in wood as a 
mixture of colloidal materials, more 
or less soluble in water, and varying 
in color from light to dark red. The 
components are all polyhydroxylic 
phenols that are powerful reducing 
agents, and are easily oxidized espe- 
cially in alkaline solutions. It possess- 
es germicidal properties and its ac- 
tion in wood as a fungicide may be 
as an antioxident. Such durable 
woods as chestnut, oak, quebracho. 
black locust, redwood, osage orange. 
and red mulberry all contain tannin 
in appreciable quantities. Redwood 
also contains sequoyin (C,,H,.0,,)'. 
a substance that crystallizes with 
dificulty and is closely associated with 
lamnin.and phlobaphene. It also acts 
as a fungicide in the wood. The es- 
sential. or volatile, oils give some 
wood resistance to attack by fungi or 
insects, 


Decay of Wood 

Bacteria will attack sugars. 
starches, and some forms of cellulose. 
but it is doubtful if any of them de- 
compose wood. The simple filamen- 
tous fungi, or molds, decompose cel- 
lulose in soils and composts, attack 
various parts of living plants, and also 
‘ecompose hemi-cellulose, especially 
in partially decayed woods. The fleshy 
ungi are the true wood destroyers. 
most of them selectively attacking the 
cellulose and producing “brown rot”. 
ut some species preferentially de- 
‘troy the lignin and produce the rarer 
white rot.” Fungi will not attack 
wood if it is either too wet or too dry. 
‘he funzi require a moisture content 
4 excess of fiber saturation; 40 to 
Per cent moisture is considered the 
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optimum. The limitation due to excess 
moisture may be due.to the fact that 
all of the fungi are aerobic (needing 
air). Decay does not occur in sub- 
merged wood, but it has been found 
in redwood eliminator slats removed 
from a cooling tower, where moisture 
content was 265 per cent of the dry 
weight. Optimum temperatures for 
action of fungi are between 20 C and 
30 C (68 F to 86 F). 

Fungi are efficient in the utilization 
of nitrogen and other minerals, so 
there is some question about the effect 
of the phosphates used in water treat- 
ment. Their activity is affected by the 
pH value, and the presence of some 
alkaline salts seems to favor decom- 
position, possibly because they neu- 
tralize the organic acids formed by 
the fungi. Some fungi are quite sensi- 
tive to tannin and other extractives 
present in wood. The more durable 
woods, such as black locust, ‘cedar, 
cypress, and redwood, are rich in 
volatile oils that are toxic to fungi 
or contain resins that afford physical 
protection. 

Woods vary in durability, the seven 
standing at the head of the list for out- 
door exposures including osage, black 
locust, red juniper, bald cypress. 
white cedar, western red cedar, and 
redwood. When used in cooling tow- 
ers, the order of durability may be 
somewhat different. Following are 
varieties that have been used in tow- 
ers: Redwood, bald cypress, Douglas 
fir, western red cedar, southern pine. 
and Baltic pine. | 

Redwood contains natural extrac- 
tives that make it highly resistant to 
decay, and it is by far the most com- 
monly used lumber for cooling towers 
in this country. 


Chemical Attack and Deterioration 


The various procedures followed 
in analyzing wood actually destroy it 
or alter some of the components. Di- 
lute acids, chlorine, and strong alka- 
line solution affect the wood structure. 


FIG. 4. Brown cubical rot in inside wall of double casing. 





and many industrial ‘processes, such 
as pulping in the manufacture of pa- 
per, do likewise. Of these, pulping 
(delignification) is probably the most 
important commercial process dealing 
with the chemical decomposition of 
wood. Such procedures naturally util- 
ize strong solutions, usually in con- 
junction with heat or pressure, in or- 
der to obtain rapid reactions. Con- 
siderable information is available re- 
garding these processes and some of 
it is applicable to the study of wood 
deterioration -in cooling towers, al- 
though the conditions promoting 
chemical deterioration will naturally 
be less severe in towers. Little research 
work has been done on the effect of 
dilute solutions such as are present 
in circulating systems, but many of 
them can react with the wood, and 
their possible effect over long periods 
of exposure must not be overlooked. 

The resistance of wood to chemical 
attack has already been pointed out, 
but it has also been shown that wood 
is attacked by a great many chemicals 
and is not indestructible. Most of the 
information available deals with 
strong reagents and severe conditions. 
neither of which is likely to occur in 
cooling towers. The only investigation 
covering the subject seems to have 
been that of A. R. Moberg? who 
concluded the delignification is 
caused by the presence of sodium 
carbonate in the circulating water. 
The general correctness of this con- 
clusion has been rather well estab- 
lished. 

Sodium carbonate may be present- 
in natural waters or it may be intro- 
duced by the use of sodium-zeolite 
water treatment. This process replaces 
by sodium all metallic ions present 
in the water, producing a water hav- 
ing zero hardness to the soap test. 

The high solubility of the sodium 
salts prevents scale formation. Serious 
delignification can result from cir- 
culating water having 300 ppm of 
sodium carbonate. High concentra- 
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tions will cause an attack on the fill- 
ing and structural parts of a tower. 
Lower concentrations may not affect 
flooded portions of structure, but the 
occasional or intermittent splash on 
such parts as louvers will be concen- 
trated sufficiently by evaporation to 
cause delignification. Moisture on 
such portions of a tower may become 
saturated with dissolved solids, or the 
solution may actually evaporate to 
dryness, and formation of crystals 
within the wood will separate the 
fibers mechanically. Drying of wood 
impregnated with an alkaline salt 
causes a swelling of the fibers, which 
increases the permeability of the 
wood, thus encouraging further at- 
tack. Both sodium carbonate and so- 
dium bicarbonate are listed as pulp- 
ing agents although some authorities 
contend it is only the normal carbon- 
ate that causes delignification in cool- 
ing towers, but neither is used com- 
mercially because they also dissolve 
the hemi-cellulose and degrade the al- 
phacellulose. This means that the type 
of wood deterioration commonly 
called delignification in a cooling 
tower probably also removes some of 
the carbohydrates. 

Chemical deterioration in the 
flooded portions of a tower will show 
a general reduction in cross-sectional 
area of the lumber, with the surface 
becoming white as the extractives and 
lignin are removed. 

Wood is itself slightly acid and a 
circulating water having a pH of 6.5 
should be the least detrimental to it. 
Few operators can tolerate such a wa- 
ter because of corrosion, but the use 
of inhibitors will make its use poss- 
ible. It is generally assumed that a pH 
of 7.2 to 7.5 is the most satisfactory 
for cooling-tower operation, and the 
pH is seldom allowed to be lower but 
often is as high as 10 or more. This 
arbitrary range is selected because it 
is assumed that acid waters are corro- 
sive and alkaline waters scale-form- 
ing. This is a generality that is usually 
correct, but it should be understood 
that it is the constituents and not the 
pH that determines the characteristics 
of the water. The presence of sodium 
carbonate usually results in a high 
pH, and this has led to the false as- 
sumption that the high pH causes 
delignification. The delignification 
may be prevented by using H,SO, to 
convert the carbonates to sulphates. 
This reduces the alkalinity but it is 
the removal of the sodium carbonate 
that eliminates the delignification and 
not the reduction in the pH of the 
water. 

Some operators are using sulfur 
burners to produce sulfur dioxide 
gas, which is introduced into the cir- 
culating system to convert the car- 
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bonates into sulfites. Sulfites are not 
highly soluble and are strong pulping 
agents, but no ill effects have been 
noted to date where this method is 
being used. Chemical analysis of the 
circulating water indicates that either 
the natural aeration or the chlorine 
used to control algae is oxidizing the 
sulfites to sulfates. 

The use of chlorine or potassium 
permanganate as algicides should not 
be overlooked in considering chemi- 
cal deterioration, Both are oxidizing 
agents that will react with tannins, 
and chlorine is used to destroy both 
lignin and hemi-cellulose. 

A chlorine residual of 0.5 to 1.0 
ppm should control algae, and higher 
concentrations should be avoided. 

It is known that the effect of mild 
alkalies on hemi-cellulose and lignin 
is accelerated by the presence of such 
chemicals* as chlorine, sulfur di- 
oxide and hydrogen sulfide, all of 
which may be present in circulating 
waters. The extractives are leached 
more rapidly by dilute alkalies than 
by a neutral solution, and solubility 
increases with temperature. 

Ferrous compounds resulting from 
the corrosion of iron seems to act as 
a catalyst in the oxidation of hemi- 
cellulose, cellulose, and extractives’. 
Decay has been found in a num- 
ber of cooling towers at points where 
the wood is in contact with iron cast- 
ings. Analyses of the wood disclosed 
abnormal amounts of iron present in 
the wood, and a chemical deteriora- 
tion was at first suspected. 


Biological Attack in Cooling Towers 


The biological destruction of wood 
is actually a chemical attack resulting 
from the utilization of the wood as 
food by the micro-organism. The resi- 
due remaining after either a chemical 
or biological attack is similar in ap- 


- pearance, so it is difficult to distin- 


guish between the two. It is also poss- 
ible for them to occur simultaneously 
and still more probable that a chemi- 
cal attack first destroys the toxic ex- 
tractives in the durable woods used in 
cooling towers and allows the fungus 
to enter. A chemical attack normally 
occurs at the surface, progressing in- 
ward, while a fungus attack usually 
leaves the surface intact while de- 
stroying the interior. 

Various species of fungi will selec- 
tively attack either the cellulose of 
lignin, and two types of decay ~have 
been found in cooling towers. One 
type found is identified as a “brown 
cubical rot,” and the other is a “white 
pocket rot.” The destruction of the 
cellulose leaves a dark-colored resi- 
due having a burned or charred ap- 
pearance and is commonly called 
“brown rot”, while the fungi destroy- 


ing the lignin produce the light. 
colored “white rot”. The residue jn 
either case is a disintegrated, fibrous 
material of low density and is quite 
porous. The “brown rots” are usuall 

the more common type of decay, but 
the instances of attack in cooling 
towers seem to be about equally di. 
vided between the two. The dark resi- 
due has almost always occurred at 
points where the wood was in contact 
with iron, and the light residue seems 
to occur elsewhere, 

Decay will often first make itself 
evident by a loss of strength of the 
wood. Such wood becomes brash and 
easily breaks across the grain without 
the usual splintering. This condition 
was found in a tower where rather 
serious delignification had occurred 
in the filling, and a microscopic exam- 
ination disclosed the presence of 
wood-destroying fungi. The chemicals 
causing the delignification, together 
with the high alkalinity usually pres- 
ent, could also have reacted with the 
extractives to render the wood subject 
to decay. The heavy flow of water 
over the filling possibly excluded air 
sufficiently to retard the growth of the 
fungi, but the loss in strength was the 
result of combined chemical and bio- 
logical attack. 

Wood decay is normally more prev- 
alent in low altitudes, possibly be- 
cause of the higher temperatures and 
longer growing seasons. This may ex- 
plain why most of the attacks in cool- 
ing towers occur in the Gulf Coast 
area. 

The article contains a section on 
wood treatment with a list of com- 
monly used wood preservatives, and 
comments on the characteristics of 
these preservatives and the processes 
used in impregnating the wood. How- 
ever, little has been done in the way 


‘of using preservatives in cooling 


towers. Marley is now testing, in cool- 
ing towers, wood that has been im- 
pregnated with phenols and creosote. 


Conclusions 


Both chemical and biological deter- 
ioration have been found in cooling 
towers. Neither has been confined to 
any one make or type of tower, and 
they both occur in various species 0 
wood. It has only been during the 
last year or two that decay has been 
evident, and knowledge on this type 
of attack is quite limited. 

Delignification is a type of chem- 
ical attack that has been known an 
studied for some time, and it is gen- 
erally attributed to the presence of 
sodium carbonate in the circulating 
water. Minute quantities of other 
pulping agents are often present m 
circulating waters, and may account 
for the different types of delignifica- 
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tion that occur, as well as influencing 
the severity of the attack. It is quite 
probable that further study will show 
that chemical attack precedes biolog- 

il decay. 

\eration in a cooling tower pro- 
ides an oxidizing environment that 
will attack the lignin and tannin. Fer- 

us salts absorbed by the wood may 

t as catalysts in the oxidation of 

lulose, hemi-cellulose, lignin, and 
iannin, The occurrence of brown rots 
in wood adjacent to iron indicates a 
possible relationship between the two. 
Chlorine and potassium permangan- 
ate are oxidizing agents, and one case 
has been reported in which chlorine 
attacked the wood. Chlorine in the 
presence of sodium hydroxide will 


form sodium hypochlorite, which is a 
strong pulping agent. 

An alkaline condition, which is 
usually present in a cooling tower, 
may stimulate the growth of fungi by 
neutralizing the acids formed. Alka- 
lies will attack the lignin and tannin 
and produce a swelling of the fibers. 
which will allow deeper penetration 
of the water. Sulfur compounds in the 
presence of alkalies produce a pulp- 
ing agent. y 

Investigation is now under way as 
to the effect on the durability of wood 
of mild solutions normally encount- 
ered in cooling-tower waters. This is 
being carried on at the Forest Prod- 
ucts Laboratory in Madison, Wiscon- 
sin. cooperation being arranged be- 


tween that laboratory and Marley. 

The paper concludes with a List of 
references, a glossary of terms, a chart 
showing molecular structure o! glu. 
cose and cellulose, pictures illistrat. 
ing wood deterioration, and tables as 
follows: Plant Kingdom, Constituents 
of Wood, Pulping Agents. some 
Wood-Destroying Fungi, Cheniica| 
Analyses of Deteriorated Redwood. 
and Comparative Toxicity Data 
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Modernization Underway of Scotland 


[he modernization of one of the 
idest oil refineries in the world is 
ipidly nearing completion as shown 

these recent photographs of two of 
the new units under construction by 
the Kellogg International Corporation 
for Anglo-Iranian Oil Company, Ltd.. 
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at Grangemouth, Scotland, where 
shale oil has been refined: for more 
than 100 years. 

According to the M. W. Kellogg 
Company, designer of the new units 
and parent company of the contract- 
ing corporation, the crude distillation 


Anglo-lranian refinery at Grangemouth, Scotland, is being modernized. 
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Refinery 


unit, and the phosphoric acid treating 
plant will be on stream early in 195). 
Work on a 10,000 bbl per day Fluid 
catalytic cracking unit and concomit- 
ant gas recovery system is also under- 
way. Completion date for the cracker 
has been set for late 1951. 
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NEWS 


of 
. Gladewater Refinery 
: Modernized, Expanded 
as Gladewater Refining Company re- 
ts cently completed the modernézation 
le and expansion program at its Glade- 
al water. Texas refinery. This included 
d. the installation of a Perco Cyclover- 
sion Unit with a design capacity of 
600 bbl per stream day to reform 
straight run gasoline or desulfurize 
old cracked stocks. 
= The Perco Unit was engineered 
uly and constructed by Grebe and Dore- 
- mus Process Company, Houston. All 
ed, equipment was shop prefabricated 
‘*% and mounted on three skids for per- 
manent installation at the new site. 
Lubricant Demand Rises 
The United States demand for lu- 
bricants totaled 53,105,000 bbl in 
1950, .a gain of 15.4 per cent from 
1949, the Bureau of Mines has re- 
ne ported. Most of the increase oc- 
aI. curred in domestic demand, which 
uid gained 5,775,000 bbl during the year 
ul- to reach a total of 38,876,000. Ex- 
al ports were up 10.2 per cent, making 
val a total of 14,229,000 bbl. Total pro- 


duction of lubricants in 1950 
amounted to 51,735,000 bbl, a gain 
of 14 per cent from 1949, the B of M 
stated. 


Pan-Am To Increase Output 
Of High Octane Gasoline 


Pan-Am Southern Corporation has 
announced a $6,500,000 expansion 
program at its Destrehan, Louisiana, 
refinery designed to add nearly 300.- 
000 gal a day to the nation’s produc- 
tion of high octane gasoline. 

Roy J. Diwoky, executive vice pres- 
ident of Pan-Am Southern, said the 
construction program will bring the 
first catalytic cracking unit for pro- 
duction of aviation gasoline to the 
metropolitan New Orleans area. 

After the facilities are completed. 
the refinery, on, the Mississippi River 
in St. Charles Parish above New Or- 
leans, will be able to process 20,000 
bbl daily of coastal crudes and pro- 
duce approximately 294,000 gal daily 

, of aviation gasoline. 42,000 gal of 
aviation jet fuel, and about 125,000 
gal of kerosine and diesel fuel, Di- 
woky explained. 

he new facilities to be erected in- 
clude, in addition to the new FCC 
unit, an alkylation unit. a hydro- 
ormer unit, steam generating facili- 
les, miscellaneous tankage. and othe1 
associated auxiliaries. 

“he expansion program, Diwoky 
said, will provide stand-by productive 
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capacity for critically needed aviation 
gasoline and jet fuel in the event of 
an all-out emergency. It can be oper- 
ated, however, on a peacetime basis 
to provide high octane motor gasoline 
for domestic distribution. 

It is estimated that about 14 months 
will be required to complete the fa- 
cilities and up to 300 construction 
men will be on the job during the 
peak of the construction activities. 

R. T. Colquette, vice president of 
manufacturing. announced that Dr. 
J. W. Bertetti has been appointed as- 
sistant general manager of manufac- 
turing to handle the expansion pro- 
gram at Destrehan. Dr. Bertetti, who 
has been manager of the company’s 
El Dorado, Arkansas. refinery, will 
move to New Orleans to assume his 
new responsibilities. 


Lubrizol Plant 
Nears Completion 


Lubrizol Corporation’s new plant 
near Houston, Texas is nearing com- 
pletion, and is expected to begin pro- 
duction of additives for crankcase 
lubricants this month, Clyde H. Brit- 
ten, vice president in charge of manu- 
facturing has announced. 


Management personnel for the 
plant has been selected and consists 
of: M. Roger Clapp, general man- 
ager; Rudolph Rense, production 
manager; Paul Carll, chief control 
chemist; Charles Bergner, office man- 
ager; Vic Calvert, personnel man- 
ager, and Elmer Hanak, maintenance 
engineer. All the above together with 
Len Baker, Harry Moore, and Carl 
Hammel, technologist. have trans- 
ferred from Lubrizol’s main plant at 
Cleveland, Ohio to Houston. 

Britten also stated that the expan- 
sion program at Lubrizol’s Cleveland 
plant, which will increase production 
capacity there by about 50 per cent 
over that of a year ago, should be es- 
sentially completed by midsummer. 


Oklahoma Refinery To Expand 


Plans to expand the Okmulgee, Ok- 
lahoma, refinery, which include the 
building of a catalytic cracker, have 
been anounced by K. S. Adams, pres- 
ident of Phillips Petroleum Company. 
Contract will be let in the near future. 


_and the plant is expected to be in op- 


eration by May, 1952. 

In addition to providing the heart 
of an enlarged operation producing 
high-quality fuels for civilian needs. 
the cat cracker is adaptable for the 
production of components used in 
blending aviation gasolines. Adams 
said. The new unit includes a feed 
preparation unit and gas plant in ad- 
dition to the catalytic section. 


Catalytic Cracker Will Be 
Built By Foster Wheeler 


The first of the new type of fluid 
catalytic cracking unit, known as 
Model IV, will be built by_ Foster 
Wheeler, Ltd. in Canada. The unit. 
which will be the central part of Im- 
perial Oil Company’s recently an- 
nounced expansion of their Edmon- 
ton, Alberta refinery, will have a 
capacity of 10,000 bbl per day. The 
rest of the new construction includes 
a 10,000 bbl per day vacuum unit for 
feed preparation and a gas compres- 
sion and gas fractionation plant as 
auxiliary to the catalytic cracking 
unit. 


The Model 4 type catalytic crack- 
ing unit is the result of several years 
of intensive research and develop- 
ment by Standard Oil Development 
Company. New features thus de- 
veloped were incorporated in the de- 
sign and made possible an over-all 
simplification and rationalization of 
catalytic cracking units, as well as a 
substantial reduction in total cost. 


The design alters the traditional 
outline of the catalytic cracker that 
has been a familiar sight in the past 
few years in the refinery silhouette. 
The “cat” cracker is no longer a 
towering structure, dominating the 
whole landscape. Model 4 is smaller 
close to the ground, and the highest 
points of the two main vessels are 
less than 100 feet above ground for 
the 10,000 barrel per day unit of Im- 


perial. 


Details of design features of Model 
4 not released at the present time in- 
clude several major changes in pro- 
cessing methods. The development 
has been ‘undergoing extensive test- 
ing in the past few years in large 
scale pilot plant operation. 


Brazil National Petroleum 
Council to Build Refinery 


Petro-Chem Development Com- 
pany was awarded furnace contract 
for new oil refinery designed by Hy- 
drocarbon Research, Inc., to be built 
for the National Petroleum Council 
of Brazil (Cubatao Petroleum Com- 
mission) at Cubatao, Brazil. 

The contract for 10 furnaces to 
charge a completely integrated oil 
refinery of 45,000 bbl per day ca- 
pacity, has been awarded to the 
Petro-Chem Development Company 
of New York City. The heaters in-, 
clude the following services: Crude 
oil distillation, reforming, viscosity 
breaking, light gas-oil cracking. 
heavy gas-oil cracking. These heaters 
are designed for unusually low fuel 
consumption. 
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REFINING AND 


GAS 


PROCESSING 


— PERSONALS — 


>» J. L. Mauthe has been selected 
1951 recipient of the David Ford Mc- 
Farland Award for Achievement in 
Metallurgy by the Penn State Chapter 
of the American Society for Metals. 
Mauthe, president of The Youngs- 
town Sheet and Tube Company, will 
receive the award at a dinner meet- 
ing May 4 at State College, Pennsy]l- 
vania. After the dinner, he will speak 
on: “Economics and Engineering for 
Production of Modern Steels”. 

The award was established in 1949 
as an annual recognition to a metal- 
lurgy alumnus of the Pennsylvania 
State College for attainment of emi- 
nence in the metallurgical profession. 
Mauthe received the Bachelor of 
Science Degree in Metallurgy at Penn 
State in 1913, in which year he joined 
the National Tube Company at Mc- 
Keesport. He joined Youngstown 
Sheet and Tube in 1935 as assistant 
superintendent of the Campbell Plant 
, and was elevated to general superin- 
tendent of the Youngstown district in 
1937. 


» Thomas George Reynolds has 
joined the refinery division of Catalyt- 
ic Construction Company, Philadel- 
phia, Pennsylvania, as an executive 
engineer. Reynolds has been closely 
associated with petroleum engineer- 
ing since 1929, when he was an en- 
gineering inspector at Standard Oil of 
indiana in Whiting, Indiana. He is a 
graduate of University of Illinois with 
a BS in civil engineering in 1928. He 
was awarded a MA at Columbia Uni- 
versity in 1942. Harry M. Schadel, 
Jr., has joined Catalytic Company as 
a metallurgical engineer on the com- 
panys uranium ore refinery project. 
Schadel was formerly a Research As- 
sociate in the metals research labora- 
tory of Carnegie Institute of Technol- 
ogy in Pittsburgh. Schadel was gradu- 
ated from Carnegie Institute in 1939 
and received his masters degree from 
the same institution in Metallurgy in 
1950. 


>» Edward E. Doorn recently joined 
the staff of Universal Oil Products 
Company, Chicago, Illinois, as traffic 
manager. Doorn brings to Universal 
a wide range of experience in all 
phases of traffic management, having 
been engaged in various capacities in 
that field for the past 25 years. Prior 
to Doorn’s coming with Universal he 
had been with the central district 
traffic department, Sinclair Refining 
Company, Chicago, for 6 years. 
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> F. E. Rice, vice president of nat- 
ural gasoline and gas department, di- 
rector, and a member of the executive 
committee of Phillips Petroleum Com- 
pany, retired recently after almost 33 
years of service. His connection with 
Phillips began September 18, 1918, 
after engineering experience with 
other companies, Shortly after his as- 
sociation with Phillips, he designed a 
plant at Pershing, Oklahoma, which 
successfully established the modern 
oil absorption process for extracting 
natural gasoline from natural gas. It 
is upon this principle that the indus- 
try operates almost exclusively today. 

In 1920, Rice was made superin- 
tendent of the Phillips gasoline divi- 
sion and in 1930 was elected vice 
president, natural gasoline and gas 
department. He became a director 
and member of the executive com- 
mittee in 1938. He has also been an 
officer or director in a number of Phil- 
lips subsidiaries. 


> John L. Gillis, a vice president of 
Monsanto Chemical Company and 
general manager of the company’s 
Merrimac Division at Boston, was 
named general manager of the com- 
pany’s Organic Chemicals Division, 
with headquarters in St. Louis, Mis- 
souri, and Charles H. Sommer Jr., 
of St. Louis was appointed Merrimac 
division general manager to succeed 
Gillis. Gillis succeeds William G. 
Krummrich, vice president, who 
died recently. 

Gillis has been in charge of the 
Merrimac Division since March, 1949. 
A graduate of Washington University 
in St. Louis, he holds a BS degree in 
business and public administration. 
He first became affliated with Mon- 
santo in 1933. 

Sommer has been with Monsanto 
since 1934, A native of St. Louis, he 
attended the Universities of Michigan 
and Arizona. 


> Dr. Herman Pines, a research 
coordinator with Universal Oil Prod- 
ucts Company, Chicago, Illinois, has 
been appointed associate professor of 
chemistry at Northwestern Univer- 
sity. Dr. Pines is also associate direc- 
tor of the Ipatieff High Pressure 
Catalytic Laboratory at Northwest- 
ern, where he has served since 1941. 

Dr. Pines, who joined Universal in 
1930, has gained wide recognition for 
his research work in the petroleum 
and chemical industries. He has writ- 
ten about 75 scientific papers and 
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Dr. Herman Pines 


holds 90 patents in connection with 
the manufacture of gasoline and va- 
rious chemicals from petroleum. 

Dr. Pines was granted his Chemical 
Engineering degree from the Insti- 
tute of Chemistry, University of Lyon, 
France, and his Ph.D. from the Uni- 
versity of Chicago. 


> Kenneth W. Anderson has been 
appointed petroleum engineer of 
Blaw-Knox Company’s Tulsa Office, it 
was announced recently. 

Anderson was graduated from the 
University of Tulsa in 1938 with a 
degree in petroleum engineering and 
has had 12 years’ experience in the 
design and operation of refinery and 
gasoline plants. 


> T. J. Gates, Redondo Beach, Cali- 
fornia, has been advanced to the post 
of refinery engineer at the Torrance 
California refinery of the General Pe- 
troleum Corporation. Gates has been 
with General Petroleum since 1946. 
His first post was as a pressure equip- 
ment inspector. Since 1949 he has 
been a maintenance control engineer. 
A native of Detroit, Michigan, Gates 
received a chemical engineering de- 
gree from Wayne University in 1942. 


> J. Russell Winch, 59, personnel 
and public relations director of the 
Lubrizol Corporation died March 14 
in Cleveland, Ohio. Winch was ass0- 
ciated with Lubrizol for 20 years in 
personnel and public relations work. 
He was a member of the National Pe- 
troleum Association and the Society of 
Automotive Engineers. 


> Paul J. La Marche, for the past , 


two years sales manager of Nationa 
Distillers Chemical Corporation, Ash- 
tabula, Ohio, has been appointed gen- 
eral manager. His appointment fills 
the position left vacant by the death 
of David Nantz in December. 
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NOW GAVE caaneee” 


2 WAYS 


To the savings made by 

the reduction in “Karbate” 

brand impervious graphite 

pump prices (up to 33%), 

add the all-important fac-’ 
tor of very low annual 

maintenance cost. Our rec- 

ords show some pumps in 

service for years, requiring | 
practically no replacement 

parts. 


Seely KARBATE” 


impervious Graphite 
Corrosion Resistant 


PUMPS 


Case and Impeller are of “Karbate” 
impervious graphite — they do not corrode. 
Stainless Steel Shaft, where exposed to corrosive 
fluids, protected by “Karbate” impervious 
graphite. 

“Karbate” impervious graphite rotary seals* 
are regular equipment — included in basic 
pump price. They are not “extras”. 

No stuffing gland to require packing — a single, 
occasional adjustment of the “Karbate” 

rotary seal replaces this cost. 


OtherNATIONAL CARBON products 7% 


REDUCED PRICES 


put also thru— 


LOWER MAINTENANCE cost 


*Now, even at new low pump prices, 

“Karbate” rotary seals have been improved. Teflon is 
used to gasket the seal to the shaft and the gasket is 
adjusted, independently of pressure, on the seal faces. 


- 


All-purpose application 

Freedom from product contamination 
Excellent corrosion resistance 
Rugged construction 


Low maintenance — minimum servicing 
and replacement of parts 


The term "'Karbate’’ is a registered trade-mark of 


NATIONAL CARBON DIVISION 
UNION CARBIDE AND CARBON CORPORATION 
30 East 42nd Street, New York 17, N. Y. 





District Sales Offices: Atlanta, Chicago, Dallas, 
Kansas City, New York, Pittsburgh, San Francisco 


In Canada: National Carbon Limited, Toronto 4 


HEAT EXCHANGERS + PUMPS + VALVES + PIPING » TOWERS + TOWER PACKING + BUBBLE CAPS - 
BRICK +» STRUCTURAL CARBON + SULPHURIC ACID CUTTERS + HYDROCHLORIC ACID ABSORBERS 
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NEWS 


Tetraethyl Lead Use Cut 


Big makers of gasoline have been 
ordered to cut their use of tetraethyl 
lead by the Petroleum Administration 
for Defense. Object is to make more 
of the chemical available for aviation 
gasoline. Any purchaser of tetraethyl 
lead using over 1,000,000 lb of the 
lead a year will be subject to the 
limitation. 

Big consumers will be allowed to 
purchase 1,000,000 lb of the chemi- 
cal, plus 80 per cent of what they 
used over this amount in 1950. PAD 
reported that 166 of the 220 tetrae- 
thyl lead purchasers use less than 
1,000,000 lb, so the order won’t affect 
them. 


Chlorine, Caustic Plant 
Will Be Built in Alabama 


Mathieson Alabama Chemical Cor- 
poration, a new, wholly owned sub- 
sidiary of Mathieson Chemical Cor- 
poration, will build a chlorine and 
caustic soda plant near Mobile, Ala- 
bama. Chlorine and caustic soda, two 
of the most important basic chemi- 
cals, are both in short supply and are 
vital to the expanded mobilization 
program. Both are now under inven- 
tory control orders by the Govern- 
ment and a limitation order on the 
use of chlorine was recently issued by 
the National Production Authority. 

Engineering has been completed 
for the new plant, which will be situ- 
ated on a 500 to 1000-acre site at 
McIntosh, in the southern part of 
Washington County, approximately 
10 miles north of Mobile. The new 


company plans to utilize salt from - 


the McIntosh Salt Dome to supply 
salt brine, a necessary raw material 
for the manufacture of chlorine and 
caustic soda. 

The new corporation’s plant will 
be built by the Chemical Plants Divi- 
sion of Blaw-Knox Construction Com- 
pany, Pittsburgh, Pennsylvania. Elec- 
tricity will be supplied by the Ala- 


ama Power Company. 


Expand Inland Refinery 


Inland Refining Company, Pales- 
tine, Texas, has announced its plans 
for refinery modernization and ex- 
pansion, including catalytic polymeri- 
zation and Perco Cyloversion units. 

The Perco units is being designed to 
catalytically crack gas oil at the rate 
of 400 bbl per day. Engineering and 
construction will be handled by 
Grebe and Doremus Process Com- 
pany, Houston. A Selas furnace, 
using ceramic cup burners as a ra- 
diant heat source, will be installed. 
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Chapman Urges Synthetic 
Liquid Fuels Industry 


Secretary of the Interior Oscar L. 
Chapman has announced that he is 
calling upon private enterprise, with 
government assistance under existing 
legislation, to establish promptly a 
synthetic liquid fuels industry based 
upon coal and oil shale. He made this 
disclosure in transmitting to the Con- 
gress a report on Bureau of Mines 
synthetic liquid fuels research. 

The Secretary pledged the “full 
support” of the Department of the 
Interior to “competent organizations 
or groups of organizations” offering 
sound proposals for undertaking com- 
mercial oil-shale operations. 


He added that the Department will _ 


also encourage the construction of 
one or two plants to produce syn- 
thetic liquid fuels by direct hydro- 


genation of coal. Regarding the other - 


coal-to-oil process being studied by 
the Bureau of Mines—gas synthesis— 
he observed that further pilot plant 
testing is necessary, 


African Oil-From-Coal Plant 


The first oil-from-coal plant in - 


South Africa will be built soon at 
Colebrook, Northern Free State. It 
will produce 35,000,000 gal of gaso- 
line at first, but it is planned that 
production will be boosted to 100.- 
000,000 gal eventually. 

The low-grade coal of Colebrook is 
good only for making gasoline. Con- 
struction work will begin as soon as 
possible, and barring any serious de- 
lay, the factory may begin produc- 
ing in three years’ time. The oil will 
be made by the modified Fisher- 


Tropsch process, Hydrocol. 


Utah Refinery Gets New Unit 

Plans to expand the Woods Cross 
refinery near Salt Lake City, Utah. 
which include the building of a cata- 
lytic cracker, have been announced 
by Phillips Petroleum Company. This 
unit, which will be 18 ft higher than 
the tallest tower of the Mormon 
Temple, is necessary to meet increased 


. demands for Phillips products. 


Contract for the design and erec- 
tion of the plant will be let at once 
and construction will begin this sum- 
mer. The new plant addition is ex- 
pected to be in operation by July 
1952. The cracking plant will embody 
the latest developments in this field. 
In addition to providing the heart of 
an appreciably enlarged operation 
producing high quality fuels for 
civilian needs, the cat cracker is 
adaptable for producing components 
used in blending aviation gasoline. 





Refining Division Meets 


The American Petroleum i usti- 
tute’s division of refining will hold 
its 16th mid-year meeting in 7 ulsa, 
Oklahoma on April 30, May 3. ‘ight 
technical groups sessions will be held. 
topics of which are: 

Analytical research, waste dis. 
posal, corrosion, electrical equip ent, 
training technical men. motor fuel 
utilization. LPG as motor fuel. and an 
open dinner session, which will be 
held at 6:30 p. m. Wednesday. May 2. 
with W. L. Stewart, Jr., vice presi- 
dent for refining, API, Union Oil 
Company of California, Los Angeles. 
presiding. 


New X-Ray Technique 


A rapid and efficient new X-ray 
technique that speeds production of 
gasoline and motor oil of uniform 
quality was described at the closing 
session of a three-day conference on 
analytical chemistry and _ applied 
spectroscopy, sponsored by the 
American Chemical Society’s Pitts- 
burgh Section and the Spectroscopy 
Society of Pittsburgh. 

The new method can be used to de- 
termine the quantity of anti-knock 
agent in gasoline or the amount of 
sulfur contamination in lubricating 
oil, according to a report by Dr. 
Samuel W. Levine and Dr. A. H. 
Okamoto of the Atlantic Refining 
Company, Philadelphia. 

Based on a geiger counter and a 
commercial high-intensity X-ray 
generator, the new technique is 
faster than previous procedures and 
can detect a difference of seven ten- 
thousandths of an ounce of tetraethyl 
lead antiknock per gallon of gasoline, 
or one fiftieth of one per cent of sul- 
fur in lubricating oil or crude oil, the 
report said. 


Refinery Output Increased 

The Hamburg-Finkenwerder refin- 
ery of the BP Benzine and Petroleum 
Company of Hamburg, Germany 
plans to increase its 195] output by 
60.000 tons. Originally, 600,000 tons 
were scheduled. Final figure for the 
1950 production is estimated at about 
400.000 tons. Crude was brought in 
from Persian oilfields by 35 tankers. 
This year, supplies are expected to 
come in at the rate of one vessel a 
week. 


New Perco Unit 

Oriental Refining Company, Den- 
ver. Colorado. has begun construc 
tion of a 1500-bbl per day Perco 
Cycloversion unit. The unit has been 
designed to desulfurize straight run 
or thermal cracked gasoline stocks 
or to reform straight run gasoline. 
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: tion would be sold on the value of its miti- ficient data on the past costs of corrosion, | 
gation. We are given to understand, how- and on the effectiveness and payout of pre- | 
3 ever, that such is not the case. Even in such ventive measures, to sell their need up to the 
a progressive industry as petroleum, such echelons of management to the top.” 
x is not the case 100 per cent, we are told. That briefly is the conflict where con- 
How, then, is this explained? flict exists. The average company manager 
: Recently we had the pleasure of listening must base his decisions on economic values, 
j to H. H. Anderson, vice president and gen- and, in some instances, the engineer lacks 
d eral manager of Shell Pipe Line Corpora- the ability to show him conclusively in a 
5 tion, give a talk before the North Texas Sec- written report that his recommendation ac- 
‘ tion of the National Association of Corro- tually will save the company money. It is, 
sion Engineers on “Corrosion Mitigation thus, simply a matter of the man who knows 
e Viewed by Management,” in which he ex- how much corrosion is costing his company 
plained some matters that a good many peo- being unable to “sell” the facts to his su- 
ple were anxious to have explained. Mr. periors. 
. Anderson represents management, but he The 514 billion dollar direct cost of cor- 
. has taken enough interest in corrosion mat- rosion, mentioned above, is for all indus- 
y ters connected with his own company, and try, of course, but many millions of dollars 
y in activities of NACE, that he understands of it apply to the pipe line industry. Dr. 
a the other side of the question too—the cor- H. H. Uhlig of the Massachusetts Institute 
it rosion engineers’ side. He pointed out some of Technology, who arrived at the ath, bil- 
n facts of value to both management and lion dollar figure, also stated that these costs 
. engineers. can be reduced by approximately 20 per 
‘ It would seem that management is not cent through correlation of experience, re- 
entirely to blame, neither is the corrosion search, development, and education co»- 
engineer—both are to some extent. These trol. 
quoted words give an idea of the two sides We are publishing Mr. Anderson’s paper 
3 of the story. in full in this issue of The Petroleum Engi- 
0 “Some top executives are slow to recog- neer, and here call it to your attention be- 
n nize the direct losses from corrosion, and to cause we feel that much of practical value 
n connect its many indirect losses with their can be obtained from it, both by manage- 
; cause. Some of them are super-salesmen ment and corrosion engineering depart- 





¥.. would think that, with corrosion cost- 
ing industry in the United States 51/, billion 
dollars a year, management without excep- 


or business administrators—quite unfa- 


Selling Management on Corrosion 




















miliar with the electro-chemical mechanisms 
of corrosion,” said Mr. Anderson. “And 
some operators and engineers have insuf- 


ments.—F. H. L. 
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When it's 
Out of Sight 
will it be 
Pipe protected by HILL, HUBBELL is first dipped 
in hot caustic solution to remove cutting oil or 


grease, then rinsed in clear hot water. 0 WJ tT ri é M i ir d - 
t) 











After thorough drying at 90 F., pipe is cleaned 
down to the bare, bright metal by HILL, HUBBELL 
special Roto Grit Blast Process. 





It would be nice if you could bury pipe 
and forget it, with no maintenance costs to 
worry about. 

That’s the objective Hill, Hubbell is shoot- 
ing at, and we have reason to believe we're 
closer to it than anyone else. 

Careful control of every step in our pipe pro- A: 
tection process means long, dependable service gra 
in the ground. 




















A quarter of a century of experience stands = 

™ behind our work. With confidence, we place pre 

e f | the Hill, Hubbell name on every length of pipe cap 

All coatings are doubly applied by flow-spread- that leaves our plant. . i 
ing and flooding. All HILL, HUBBELL wrappings a 
are put on with perfect uniformity and posi- pr 
tive bond. the 
ling 

q 

al 

vi , i ie 

mn * G6! +. hye 
SS 4 ; , wh 
Headquarters: 3091 Mayfield Road, Cleveland i8, Ohio . 
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_United Gas has made 100,000,000 cu ft 
installation as part of expansion program 


As part ef an overall expansion pro- 
gram to increase gas delivery capacity 
into several major sections of the Gulf 
South, United Gas Pipe Line Com- 
pany now has in operation a new com- 
pressor station at Koran, Louisiana. 
capacity of which is 100,000,000 cu 
fta day. Also in operation is a new 
100,000,000-cu ft dehydration plant. 
and a 16-mile, 16-in. pipe line that 
conects the compressor station with 
the company’s 24-in. Carthage-Ster- 
lington line. 

_ This construction is a part of what 
's termed the Koran-Sligo-Sibley ex- 
Patsion program. Yet to be com- 
pleted is a 50,000,000 cu ft a day de- 
hydration plant in the Sibley field 
where increased withdrawals. through 


2 
* fy ° 
Editor, Oil and Gas Pipelining. 
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additional gas purchase, will be made 
to compensate for the re-routing of the 
Sligo field gas. Because of the in- 
creased volume of gas that is now 
processed in the Koran gasoline plant. 
additional facilities had to be added 
there and certain re-arrangements 
made. Included were the laying of 
another products line from the plant 
to the loading station at Elm Grove, 
the erection of a 2000-bbl storage 
tank, and installation of a loading 
pump at the loading site. Various re- 
arrangements and enlargements of the 
gathering system were necessary both 
in the Sligo and Sibley fields. In the 
Sligo field approximately 2700 ft of 
6-in. lines were replaced with 8-in., 


EXCLUSIVE 


and in the Sibley field about four 
miles of 8-in. and 10-in. lines were 
laid to connect additional wells and 
increase the capacity of the gathering 
system. 


Gas received at the Koran station 
originates in the Sligo field, approxi- 
mately 5 miles northwest, and passes 
first through United’s nearby Koran 
gasoline plant, which was built in 
1940, where hydrocarbons are re- 
moved. 

Gas enters the suction of the com- 
pressor units at a pressure of approx- 
imately 475-500 psi, is single-staged, 
and discharged at a pressure of 900 
to 920 psi. Before entering the Car- 
thage-Sterlington line, the gas is 
cooled from about 150 F to 76 F by 
discharge through cooling coils in 
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Four 1000-hp, 5-cylinder, 
angle type engine compressor 
units were installed. 


the base of the cooling tower, and then 
is passed through the new dehydra- 
tion plant for removal of any mois- 
ture content. 

The compressor units are of the new 
type first installed on a gas transmis- 
sion system in 1950, which feature 
through scavenging as opposed to 
loop scavenging.* Four 1000-hp, an- 
gle type, 5-cylinder units, having 16- 
in, bore and stroke, and 834-in. com- 
pressor cylinders were installed. 

A special lube oil system assures 
that the engines have an adequate 
supply of clean oil at all times. Each 
engine has a separate line to the lube 
oil tank and an automatically oper- 
ated pump boosts the oil to the crank- 
cases. One pump serves all four 
crankcases. As a matter of interest, 
340 gal of oil are required to fill each 


*UTC-16 by Worthington Pump and Ma- 
chinery Corporation. See article “(:as Com- 


ontactor towers in dehydration plant. iy Peccen Saale Meg 5860. Koad 
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crankcase. In the basement of the com- 
pressor building is the oil reclaiming 
equipment, consisting of a filter, a 
three-compartment tank, and pump. 
One section of the tank serves for set- 
tling, the second for clean oil, and the 
third for make-up. Overflow lines 
drain oil from the crankcases into the 
reclaiming equipment. 

The engine jacket water system is 
of the closed type. Hot water is cir- 
culated from the engines and oil cool- 
ers through coils in the cooling tower 
where the water is cooled from ap- 
proximately 138 F to 110 F. This 110 
F water is mixed with 160 F water 
from the engine jackets, raising the 
temperature to 140 F entering the 
jackets. There are 6 of these coils or 
sections, each containing 106 1-in. 
tubes. Circulation is at the rate of 
1000 gal per min. 

The cooling tower itself is of the 
atmospheric type having seventeen 6- 
ft bays. Overall dimensions are 55 ft 
high, 18 ft 2 in. wide, and 108 ft 2 in. 
long. Tower circulation is by means of 
3 vertical type pumps driven by 40- 
hp motors at 1800 rpm. 

Gas cooling coils, situated in the 
base of the tower. consist of 5 sec- 
tions, each having 196 ft of 1-in. 
tubes. This amount of coils is de- 


Emergency standby generator unit. 
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Regeneration gas heaters. 





signed to cool 100,000,000 cu ft of 
gas from a temperature of 155 F to 
90 F. Actually, at the moment cooling 
is to 76 F. 

The station is operated on pur- 
chased electric power; however, an 
emergency standby generator unit has 
been provided. This consists of a 100- 
kw, 440-volt, 3-phase, a-c generator 
driven by a gas engine. 

The main compressor building and 
the structure housing the office and 
auxiliary equipment are of steel frame 
construction covered with corrugated 
transite. The compressor building is 


34 ft wide by 108 ft long by 20 ft high. 


Dehydration Plant 


The dehydration plant, through 
which the cooled gas passes prior to 
entering the transmission line, is of 
the solid desiccant type and, of course. 
has a capacity of 100,000,000 cu ft. 
the same as the compressor station. 
There are two towers to each unit. 
Each tower is capable of dehydrat- 
ing 50,000,000 cu ft of gas with an 
effluent water content of 7 lb or less 
per 1,000,000 cu ft at a total pressure 
drop of 15 psi. Operation is at a 
pressure of 875 psig and inlet temper- 
ature of 90 F. 

Each of the units has a 60-ft by 
22-ft 6-in. radial flow tower with 10- 
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in. inlet and outlet gas connections; 
a 30-ft by 10-ft horizontal separator 
with controls; a 30-ft by 10-ft special 
gas cooler to obtain optimum temper- 
ature range and minimum pressure 
drop, and a 16-ft by 3-ft free water 
knockout unit with controls. There 
are four 42-ft by 20-ft regeneration 
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Snubbers on compressor units. 


gas heaters capable of heating a min- 
imum of 5,000,000 cu ft of gas in a 
period of four hours for regenera- 
tion of the desiccant bed. The contac- 
tor towers are used on 8 hr cycles of 
regeneration. The towers were tested 
to 1500 psi according to API-ASME 
specifications. xk 


A 17-bay cooling tower with main compressor building in background. 
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NATURAL GAS 
RESERVES GAIN 


Proved recoverable natural gas re. 
serves on December 31, 1950, were 
185.6 trillion cu ft, an increase of 5.2 
trillion cu ft over estimated reserves 
of 180.4 trillion cu ft a year earlier, 
according to estimates shown in a 
joint report of the committee on re. 
serves of the American Gas Associa. 
tion and the American Petroleum In. 
stitute. These reserves are the highest 
on record and the gain over a year 
ago was registered over a record pro- 
duction of 6.89 trillion cu ft of natural 
gas during 1950. In 1949 production 
of natural gas was 6.24 trillion cu ft. 

The AGA committee on reserves 
estimated proved recoverable reserves 
of natural gas liquids also attained a 
new record of 4.27 billion bbl as of 
the end of 1950. This compares with 
3.73 billion bbl on December 31, 1949, 
and the increase was made despite 
record production of 227 million bbl 
of natural gas liquids last year. Crude 
oil reserves on December 31. 1950, 
were estimated at 25.26 billion bbl 
compared with 24.65 billion bbl at 
the end of 1949. The total estimated 
liquid hydrocarbon reserves on De- 
cember 31, 1950 were 29.54. billion 
bbl compared with 28.38 billion bbl 
a year earlier. 

Discoveries of new natural gas 
fields and new pools in old fields ac- 
counted for an increase of 2.9 trillion 
cu ft last year, whereas extensions and 
revisions of previous natural gas esti- 
mates in existing fields accounted for 
9.2 trillion cu ft. Estimated reserves 
of natural gas in underground storage 
at the end of 1950 were 54.3 billion 
cu ft greater than on December 31, 
1949, +’ 








NATURAL GAS 





(Billions of cubic feet) 


Dec. 31, Dec. 31, Increase 
1949 1950 —_ over 1949 


Reserves, natural gas.. .. 180,381 185,592 5,211 


Increase 
1949 1950 —_ over 1949 


Production, natural gas.. 6,245 6,892 647 


The production figures for 1950 are net after deducting 
the amount of gas returned to reservoirs for cycling and 
pressure maintenance. 














Despite the increased production, 
proved reserves of natural gas and 
natural gas liquids were again re- 
ported to be larger at the end of 1950 
than 12 months earlier. The increased 
production of natural gas was largely 
attributable to the opening of several 
new pipe lines during the year and to 
the increased capacity of several exist- 
ing systems. In addition the impact of 
the defense effort has brought with it 
heightened industrial demands for 
natural gas. kat 
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Modern Trends 





Tue centrifugal type of compressor 
has received widespread interest in the 
natural gas, petroleum, and chemical 
industries during and since World 
War II. Its field of application is wid- 
ening constantly, and knowledge of 
the use of centrifugals during the last 
39 years will explain how this machine 
has been able to meet some of the 
more spectacular, present-day applica- 
tions. Furthermore, it demonstrates 
the potentials of the application of cen- 
trifugal compressors in the future. 
The history of centrifugal blowers 
or compressors in this country dates 
back to about 1906 when the General 
Electric Company built its first ma- 
chine—a single-stage, low pressure 
unit. At about the same time, develop- 
ment work had been completed in 
Europe on centrifugal compressors to 
handle air up to 100 psi discharge. As 
this could be direct competition to 
00-psi_ reciprocating compressors, 
Ingersoll-Rand Company became in- 
lerested, and in 1912 this company 
uilt a steam turbine driven centrifu- 
gal air compressor to handle 3500 cfm 
of atmospheric air at 100 psi dis- 
charge. This 13-stage water-cooled 


nd 


» ° : : 
Presented before American Gas Association, 


Toduction and Chemical Conference, New 
ork, N.Y, 


iIngersoll-Rand Company. 























FIG. 1. One of the pioneer centrifugals built in 
1912 by Ingersoll-Rand is a steam turbine 
driven air compressor, 3500 cu ft per minute, 
water-cooled, 13-stage, for 100 psi discharge. 
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Application of Centrifugal Gas Compressors* 


C. T. CHAPMAN? 


compressor consisting of two separate 
casings connected in series and in tan- 
dem is illustrated in Fig. 1. 

The construction costs and the eco- 
nomics of operation showed that the 
100 psi centrifugal compressor of 
small capacity had a limited applica- 
tion, determined to a large extent by 
the type of driver, space and weight 
restrictions, and the necessity for oil- 
free air. Such a centrifugal compres- 
sor unit unquestionably was more ex- 
pensive and required more horsepower 
than a corresponding size reciprocat- 
ing compressor. At that time the de- 
mand for large capacity air and gas 
compressors was virtually non-exist- 
ent, and consequently the reciprocat- 
ing type continued to dominate this 
field even though the centrifugal unit 
was smaller physically and so balanced 
as to greatly simplify foundation re- 
quirements. 

Although the field for 100-psi cen- 
trifugal compressors was limited, other 
applications for this type appeared, 
such as furnishing air to a blast fur- 
nace or Bessemer Converter, and for 
handling gas. In 1912, Ingersoll-Rand 
Company built the first centrifugal 
blast furnace blower in this country, 
with a rating of 55,000 cfm of inlet air 
at 30 psig discharge, and driven by 


FIG. 2. Large modern steam turbine driven 
blast furnace blower installed in eastern 

steel mill. Capacity is 100,000 cu ft per minute, 
at 30 psi discharge, 11,150 hp. 





a 6350-hp condensing steam turbine. 
This machine was in continuous oper- 
ation up to within the last two or three 
years. This application is noteworthy, 
inasmuch as up until that time, all 
blast furnaces had been supplied with 
air by either steam engine or gas en- 
gine driven reciprocating compressors. 
The saving in floor space, building 
space, foundations and cost of mainte- 
nance have become evident over a 
number of years, and, today centrifu- 
gals are the only type compressor be- 
ing furnished for blast furnace 
blowing service. Such a large modern 
turbine-driven blast-furnace blower is 
illustrated in Fig. 2. 

In 1915 a centrifugal gas booster, 
rated 15,000 cfm at 13-psig discharge 
pressure, was built and put into serv- 
ice. This unit was also driven by a 
steam turbine. The pressure and seal- 
ing did not present any particular 
problem, but this particular applica- 
tion showed that the centrifugal unit 
could handle gas containing some dirt 
and corrosive properties, when proper 
safeguards were taken in the design 
and in the selection of materials. 

Successful application of centrifugal 
compressors on low pressure gas sys- 
tems eventually led to the desire to 
place this type of compressor in a high 
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pressure natural gas boosting station, 
and the Cities Service Gas Company 
; : purchased such a unit in 1930, with g 
~ m , we rating of approximately 100,000,000 
cu ft per day in inlet at 395-psig dis. 
charge. The installation of this multi. - 
stage blower, direct-connected to and 
driven by a 3000-hp, 3575-rpm electric 
motor, is shown in Fig. 3. From the 
cross-section in Fig. 4, it will be noted 
that the compressor proper is a con. 
ventional multi-stage design, which 
was mounted, together with the driver, 
in a pressure vessel. The gas entered 
the pressure vessel axially at one end; 
cooled the motor by passing through 
it; passed through the multi-stage com. 
pressor, and was discharged at the side 
of the pressure vessel. 


ae . As this unit was purchased for ex. 
built in 1930 perimental purposes, a location for the 
installation was selected that could 
give the greatest variation in operat- 
ing conditions, During a year’s oper- 
ation this compressor proved io be 
highly efficient and capable of handling 
a wide variation in operating condi- 
tions. However, it was not put into per- 
manent service as its location required 
wide variations in gas load conditions. 
At low loads this station could be elim- 
inated, which resulted in the unit being 
shut down for long periods of time. - 
The standby cost or the demand rate 
for power during shutdown periods 
was so high as to make this installation 
uneconomical. 

About three years later, in 1933, a 
gas turbine driven boosting unit was 
‘urnished to Syracuse Lighting Com- 
pany. At this plant natural gas was 
being brought in at about 40 to 70 
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FIG. 3. The first centrifugal gas pipe line boosier, 
for Cities Service Gas Company, was driven by a 3000 hp 3575 rpm 
motor and entire unit contained in a pressure vessel. 





























FIG. 4. Cross-section of the Cities Service Gas Company psig pressure, and mixed with manu- 


tactured gas. The mixed gas was then 


centrif | i : : : : 
entrifugal booster showing general arrangement of the discharged into the city gas mains al 


Ingersoll-Rand, 6-stage booster and General Electric motor. 
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FIG. 5. Interior construction of 4-stage centrifugal FIG. 6. The installation at Syracuse Lighting 
booster driven by natural gas expander Company of the 4-stage centrifugal booster 
built for Syracuse Lighting Company in 1933. sometimes called an ‘‘auto-dynamic gas mixer.” 
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15 psig pressure. It was desired to use 
the available energy in the natural gas 
to drive the gas booster handling man- 
ufactured gas from atmospheric: pres- 
sure up to 15 psig discharge. A view 
of this unit with the casing lifted is 
shown in Fig. 5. On the left-hand side 
is a gas expander wheel. Natural gas 
was admitted at the bottom of ihe 
casing to the periphery of the wheel 
and discharged out the eye to exhaust 
from the top center of the casing at 
15 psig pressure. Manufactured gas 
admitted at the bottom of the casing 
at the right-hand side went through 
four stages of compressions, mixed 
with the natural gas and was also dis- 
charged out the top. By means of ad- 
justable vanes on both the compressor 
and the expander, and also with the 
aid of natural gas bypass line it was 
possible to control the discharge pres- 
sure at a predetermined value, and also 
with the aid of a calorie-mixer control 
its Btu value. The completely assem- 
bled unit is clearly illustrated in Fig .0. 
In 1939 a refinery process for mak- 
ing toluene and high octane gasoline 
required a gas booster for handling 
flue gas at approximately 750 F. A 
centrifugal compressor was built rated 
at 12,070 inlet cfm at 125 psig dis- 
charge pressure. The design of this 
unit was unique, because of the re- 
quirements of expansion due to tem- 
perature, and also because of the ne- 
cessity of a seal to prevent any out- 
ward leakage of the gas, A number of 
similar units were furnished subse- 
quently to various refineries to handle 
a temperature up to 850 F, and dis- 
charge pressures up to 300 psig. 
Nineteen forty saw the first air 
blower furnished for a fluid catalyst 
plant. Rated 24,000 cfm, 25 psig dis- 







FIG. 7. Cut-away of single-stage 
blower shows basic components 
of centrifugal booster. 









THE PETROLEUM ENGINEER, April, 1951 


charge, this compressor was driven by 
a 3400-hp condensing steam turbine. 


The blower in itself presented no new | 


manufacturing problems, but the in- 
stallation is noteworthy since it clearly 
demonstrated to refinery engineers the 
compactness of centrifugal gas boost- 
ing equipment. This compressor of 
3400-hp was approximately 20 ft long 
by 9 ft wide. 

The engineering involved in apply- 
ing centrifugal gas boosters to the serv- 
ices heretofore outlined, required a 
thorough knowledge of the character- 
istics and limitations of centrifugal 
units. Compression of air or gas by 
means of a reciprocating compressor 
is generally well understood by engi- 
neers and operators. The capacity of 
such a unit at constant speed is essen- 
tially constant, and the discharge pres- 
sure is that required to meet the load 
conditions.’ 

The centrifugal blower or compres- 
sor. on the other hand, develops its 
pressure within itself, independent of 
the load. but the load determines the 
capacity to be handled. This is a gen- 
eralized statement, limited by the phys- 
ical size of the unit. and the size of the 
drivers.’ 

In its simplest form a centrifugal 
compressor is a single-stage, single- 
flow unit with. the impeller overhung 
on the driver, as, illustrated in Fig. 7. 
This shows a cut-away section so that 
the flow of air or gas through the com- 
pressors may be traced. This single- 
stage unit consists of the inlet nozzle, 


‘Both the above statements are on the basis 
of constant speed with no controlling devices. 
On both centrifugals and reciprocating compres- 
sors it is possible to vary either the speed or 
provide integral regulatory means so that any 
desired pressure or capacity may be met, pro- 
vided it is within the limits of the compressor 
and its driver. 


impeller, diffuser, the volute and the 
driver, and the passage of air or gas 
follows the abovementioned order. Air 
or gas enters the compressor through 
the inlet nozzle, which is proportioned 
so that the gas or air enters the impel- 
ler with a minimum of shock or tur- 
bulence. The impeller receives the gas 
from the inlet nozzle and by centrifu- 
gal force, compresses it. The impeller 
also sets the gas in motion and gives it 
a velocity approximately equal-to the 
top speed of the impeller. Hence, the 
power delivered by the driver appears 
in three forms—pressure, velocity, and 
temperature rise. The diffuser sur- 
rounds the impeller and serves as an 
expansion nozzle to reduce greatly the 
velocity of the gas leaving the impeller 
and convert the velocity energy to a 
higher pressure level, A volute sur- 
rounds the diffuser and serves to col- 
lect the gas and further to reduce the 
velocity of the gas and recover addi- 
tional velocity energy. 

The maximum discharge pressure 
that may be obtained from a single- 
stage unit is limited by the stresses per- 
missible in the wheel. Where the re- 
quirement for pressure exceeds that to 
be obtained from a single-stage blow- 
er, centrifugal compressors and blow- 
ers with two or more impellers can be 
furnished. A.typical multi-stage cen- 
trifugal compressor is illustrated in 
Fig. 8 from which it can be seen that 
the compression is accomplished by 
four impellers that act in series and 
are keyed to the same shaft. The flow 
of gas between stages is controlled by 
the interstage diaphragms, which di- 
vert the air or gas from the discharge 
of one impeller into the inlet of the 
following impeller. Sealing between 
stages is done by the labyrinth rings. 
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FIG. 8. Cross-section of a typical multi-stage centrifugal compressor. 








which impose restrictions on flow be- 
tween impellers at the impeller hubs 
and at the balancing drum. 

Regardless of whether a single-stage 
or a multi-stage compressor is in- 
volved, and regardless of whether the 
compressor is applied in a steel mill or 
on a gas pipe line, the general nature 
of the application is similar and the 
service characteristics or demand load 
may be divided into the three follow- 
ing classifications: 

1—Pure frictional resistance. 

2—Constant head or pressure. 

3—-A combination of constant head 

or pressure plus frictional re- 
sistance. 

A typical example of a pure fric- 
tional resistance load is that encoun- 
tered in mine ventilation or in natural 
gas transmission. The pressure devel- 
oped by the compressor is required in 
order to overcome the frictional re- 
sistance of the flow of air or gas 
through piping or succeeding equip- 
ment, 

A fixed head or pressure load is that 
which is required to overcome a liquid 
head or controlled back pressure. In 
yeast or sewage agitation, for instance, 
air is blown into the bottom of a vat 
or tank, and the level of the liquid is 
maintained at a given value. This 
liquid head presents a fixed pressure 
regardless of the flow. 

Also, in certain chemical and petro- 
leum processes it is desirable to oper- 
ate under a fixed pressure, and this 
pressure is maintained by some ex- 
ternal pressure controller at the ex- 
haust from the process. 

The third type of load is a combina- 
tion of the two, and this is by far the 
most common requirement. As a mat- 
ter of fact, virtually all applications 
are to a greater or lesser degree such 
a combination. The abovementioned 
yeast or sewage agitation is such an 
example, since there is some frictional 
resistance in the piping between the 
compressor and the vats, plus some 
frictional loss through the nozzles 
where the air enters the vats. The blast 
furnace in a steel mill is another exam- 
ple, since pressure is required to over- 
come the frictional resistance of the 
air through the bed of the furnace, and 
in addition, the pressure may be main- 
tained inside the furnace by control- 
ling the exhaust from the top of the 
furnace, 

The above mentioned three types of 
loads or services are shown graphic- 
ally in the curves on Fig. 9. Here curve 
CD represents the straight frictional 
load, curve AB represents the fixed 
head, and curve AE represents the 
combination. 

As mentioned previously the recip- 
rocating compressor is essentially a 
constant volume, variable pressure 
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unit as illustrated by line JK in Fig. 
10. Actually, due to the decrease in 
volumetric efficiency at increasing dis- 
charge pressures, the reciprocating 
compressor will have a sloping char- 
acteristic as shown by line JL. The 
centrifugal blower is essentially a vari- 
able capacity, constant pressure unit 
as indicated by line FM. Due to in- 
ternal losses the blower characteristic 
is not a straight line, but is more sim- 
ilar to line FG. It would be possible to 
select a centrifugal unit or a recipro- 
cating compressor for the same capac- 
ity and pressure as indicated by point 
H on Fig. 11. Line JL shows the char- 
acteristic for the reciprocating com- 
pressor, and line FG the characteristic 
for the centrifugal unit. On Fig. 11 
there is also superimposed the combi- 
nation service or demand load, line 
AE. With this combination of com- 
pressor characteristic and load char- 
acteristic, the capacity delivered will 
come at the intersection of the two 
curves at point H. This is the only 
point at which the blower will operate 
with the given demand requirement. 

For many applications the demand 
curve will change, and this may result 
from varying frictional resistance. Ex- 
amples of this are shown by lines AE’ 
and AE” on Fig. 11, in which case the 
capacity delivered by the centrifugal 
will again be at the intersection of the 
curves, at point H’ and H” respec- 
tively. The demand curve may also 
vary due to a change in the fixed head, 
such as shown by curve A’E”’. In this 
case the capacity delivered by the 
blower is the intersection of curves, 
A’E”’ and FG at point H””, 

In many processes it is desirable to 
maintain a constant capacity or vol- 
ume through the unit or to maintain a 
constant pressure delivered to the 
process. This may be done in spite of 
the fact that the actual demand re- 
quirements vary. For instance, the 
process demand curve may vary from 
AE to AF’, Fig. 11, and it would be 
desirable to maintain the volume con- 
stant corresponding to H. This can be 
done by partially closing the blast gate 
at the intake or discharge of the blow- 
er. This recreates the demand curve 
AE by utilizing the combination of the 
blast gate resistance and the pressure 
load resistance. 

The use of a blast gate as a means 
of maintaining pressure or capacity at 
any given value is the simplest form 
of control. It is not efficient, however, 
since this artificially created resistance 
represents a dead loss in power. A 
more efficient manner of controlling 
the unit for any given pressure or ca- 
pacity would be varying the speed. 
This creates a family of curves, as 
shown in Fig. 12 by FG, F’G’, F’G”, 
etc. Thus by using the correct speed, 





it is possible to attain any required 
capacity or pressure within the stable 
operating limits of the compressor and 
driver. Regulation by speed variation 
is largely limited to steam turbine 
drive, although variable-speed motors 
or hydraulic couplings are occasion. 
ally used. 

Regulation becomes somewhat more 
complicated where synchronous mo. 
tors are to be used since these are con. 
stant speed units. The following 
possibilities exist for attaining the re. 
quired capacity or pressure, when mo- 
tor drivers are used: | 

1. Wound-rotor motor—adjusting 
the speed by a rheostat or step resist- 
ance in the secondary. 

2. Direct-current motor—variable- 
speed operation. 

3. Synchronous motor or squirrel- 
cage induction motor 

a) Operating the blower and motor 
at a constant speed, and varying 
the resistance of the load by a 
blast gate.- 

b) Operating the blower at a con- 
stant speed and adjusting the 
characteristic curve of the cen- 
trifugal unit by means of adjust- 
able guide vanes, diffusers, or 
other integral power-recovery 
devices. 

c) Varying the speed of a blower 
by means of an electric coupling. 

d) Varying the speed of the blower 
by means of an hydraulic 
coupling. 

Summing the above, a centrifugal 
blower or compressor can be operated 
to meet a given capacity and pressure 
either by varying the demand or serv- 
ice load curve, or by varying the posi- 
tion of the centrifugal characteristic 
curve so that the intersection of these 
curves will be at a required value. 

The pressure delivered by any type 
of centrifugal unit depends upon the 
density of the fluid being compressed 
—this is demonstrated by Fig. 13 on 
which centrifugal characteristic curves 
for constant speed have been drawn 
for varying density conditions. 

Curve AB represents the character: 
istic for a centrifugal blower designed 
to handle air at an intake pressure of 
14.4 psia; intake temperature of 60 
F, specific gravity of unity a “K” value 
of 1.398. This unit develops 15 psig 
pressure at an inlet capacity of 20,000 
cfm. 

If the intake temperature increases 
to 100 F, all other conditions remain- 
ing the same, the discharge pressure 
developed at 20,000 cfm is only 13./ 
psig. Likewise, if the intake pressure 
drops to 12.4 psia, the intake temper 
ature and other conditions remaining 
as just specified, the discharge pres 
sure at.20,000 cfm is 12.9 psig. Like- 
wise, if the specific gravity is the only 
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BARAWATE is barytes specially crushed to the most suitable 
size for use as the aggregate in high-weight concrete. Where 
pipe lines are laid under water, in marshes or swamps, BARA- 
WATE concrete supplies the weight to hold the pipe in place 
and protects it against corrosion. In salt water BARAWATE 
concrete protects softer line coatings against barnacles and other 
destructive marine life. BARAWATE concrete coatings can be 
applied pneumatically or mechanically over reinforcing steel 
wire or bars to supply necessary weight. It may be precast for 
concrete river clamps. 

Pipe line contractors can tell you BARAWATE concrete 
saves time and money. 

For complete information, call or write: BAROID Sales 


Division, City National Bank Building, Houston, Texas. 


To obtain more information on products advertised see page E-37 
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FIG. 9. These curves show typical 
types of load demands on a compressor. 


PRESSURE —————> 


CAPACITY ———————> 


FIG. 10. Representative characteristic curves 
for centrifugal and reciprocating compressors. 


factor which is varied, then with a 
was of 0.60 specific gravity instead of 
air, and at 20,000 cfm, the discharge 
pressure developed will be 8.2 psig. A 
decrease in the “K” value, all other 
conditions remaining unchanged, will 
result in increased discharge pressure. 

To illustrate this more dramatically, 
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FIG. 11. Operating pressure and capacity at 


intersection of compressor characteristic 


curve and load demand curve. 


PRESSURE ————> 


related to 


three sets of inlet conditions, and the 
resulting discharge pressure, are tabu- 
lated below: 


Barometer 14.4 14.4 14.4 
Intake press. 0 psig 18” HeO plus 2.0 psig 
Spe. gravity 1 0.35 2.067 
Intake temp. 60 F 110 F 60 F 
“K” value 1.398 1.36 4,21 
Intake capacity 20,000 20,000 20,000 
EAP 15 psig 15 psig. 15 psig 
Disch. press. 15 psig 3.22 psig 64.8 psig 





COPRETEY cccecanunuity 


FIG. 12. Curves show effect of varying 
speed of centrifugal compressor to 
obtain various pressures or capacities as 


the demand curve. 


In all the above cases, the equivalent 
air pressure, or EAP, is the same, 


which means that the number of stages 
and the peripheral speed of all wheels 


would be virtually the same. 


The above study of the effect of in- 


let conditions on the characteristic © 


a blower emphasizes two points in the 


THE PETROLEUM ENGINEER, April, 195! 




















appli 
The i 
ditio: 
is la 
quire 
mean 
blow 
ating 
and | 
woul 
actua 
it is ¢ 
it is 1 


1. 


SS. Poe. FS 


ge 


Kn 
insur 
whicl 
meeti 
most 
is als 
these 
of su 
trifus 
hasec 
tual ¢ 
able 
perat 
ditior 
sary | 
ity Sp 
ature. 
lo de 

If 
adver 
probe 
be de 
unde: 
press 
Since 
neces 
ous | 
cusse: 
ume ¢ 
can | 
by bl 
recov 

Th 
pTimé 
or fy 
most 
the d 
ably 
prope 
of a 
Surge 
pum 
matel 
Capac 
below 
blow 
Varia 
norm 
sal ¢ 


THE 









application of blowers. These are: (1) 
The investigation of the operating con- 
ditions to be sure that the compressor 
js large enough to meet the job re- 
quirements, and (2) the necessity of a 
means of controlling the centrifugal 
blower or compressor when the oper- 
ating conditions, such as temperatures 
and gravity are such that a pressure 
would be developed in excess of ihe 
actual requirements. Taken in order. 
itis obvious that in selecting a blower 
it is necessary to know: 

1. Minimum intake pressure 
Maximum intake temperature 
Minimum specific gravity 
Maximum “K” value 
Maximum discharge pressure 
Maximum intake capacity 
Maximum moisture condition 
Type of gas to be handled 

Knowledge of these is necessary io 
insure obtaining a centrifugal unit 
which will be physically capable of 
meeting the requirements under the 
most adverse operating conditions. It 
isalso necessary to know the range of 
these conditions to insure that a driver 
of sufficient size is provided. The cen- 
trifugal compressor characteristic is 
based on inlet volume—that is the ac- 
tual cubic feet per minute of gas avail- 
able at the inlet flange under the tem- 
perature, pressure, and humidity con- 
ditions at that flange. Thus it is neces- 
sary to correct any “Standard” -apac- 
ity specified to the actual inlet temper- 
ature, pressure and humidity condition 
to determine the real inlet capacity. 

If the unit is selected for the most 
adverse operating conditions, it is 
probable that an excess pressure would 
be developed the majority of the time 
under more favorable conditions of 
pressure, temperature, gravity, etc. 
Since this is not normally desired, it is 
necessary to resort to one of the vari- 
ous control devices previously dis- 
cussed, in order to obtain a given vol- 
ume or given discharge pressure. This 
can be done by varying the speed or 
by blast gates or other integral power 
recovery devices. 

Thus far the discussion has ben 
marily concerned with maximum 
ot full load ratings of capacity. In 
ost services there are occasions when 
he demand for capacity is consider- 
bly below the rated value. and to 
ptoperly understand the application 
fa blower, the “pumping point or 
‘urge point” must be appreciated, The 
pimping point occurs at approxi- 
mately 50 per cent of the rated inlet 
‘apacity of any blower, and operating 

tlow this point results in an unstable 
tlower characteristic with resultant 
‘anation in discharge pressure. The 
wrmal operating range of a centrifu- 
s compressor, therefore, is from 50 
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to 100 per cent capacity at full rated 
pressure. Varying the speed will per- 
mit some lowering of this pumping 
point at reduced pressure. The use of 
adjustable inlet guide vanes or diffus- 
ers will permit a further reduction in 
the pumping zone to as low as 30 to 35 
per cent of rated capacities at full 
rated pressure. 

A broad background of experience 
on centrifugal compressors coupled 
with a thorough knowledge of their 
application requirements and limits 
has made it possible to build and put 
compressors into successful operation 
on a number of new services. One of 
the most spectacular is, of course, gas 
handling in a natural gas pipe line. 

When Texas Eastern Transmission 
Corporation took over the Big Inch 
and the Little Inch pipe lines for nat- 
ural gas transmission, the -onditions 
of its contract, plus the availability of 
existing equipment, indicated strongly 
the economic desirability of centrifu- 
gal boosters. It was desired to use 
existing 2-pole electric motors direct- 
connected to centrifugal gas boosters, 
which could be mounted on the exist- 
ing foundations, using the same piping 
es used with the centrifugal oil pumps 
originally furnished for these two pipe 
lines. This meant that the boosters 
must operate at 3550 rpm. 

As many of these oil pumps were 
iurnished by Ingersoll-Rand this com- 
pany was asked to quote on the gas 
boosters. This particular service pre- 
sented two new booster problems: (1) 


Build a new unit suitable for 750 psi 
discharge pressure, and (2) provide 
a seal where the shaft passes ihrough 
the casing that would prevent leakage 
of gas to the atmosphere. Neither of 
these problems was considered too 
severe, as the builder had considerable 
experience in designing and building 
pump casings for comparable or even 
higher pressures. Furthermore. they 
had already carried on exten-ive de- 
velopment work in seal testers. This 
experience, coupled with thai gained 
in building hot gas regenerators and 
blowers for gas plant service. qua' ified 
the manufacturer to build this equip- 
ment, with the same assurances and 
guarantees quoted for standard com- 
mercial centrifugal blowers and ¢om- 
pressors. 

The first unit was purchased trom 
Ingersoll-Rand Company in the spring 
of 1947 and was put into operation in 
November of the same year. Since that 
time Ingersoll-Rand has furnished a 
total of 80 compressors (69 per cent 
of the 116 in successful operation on 
these lines. In addition to these 80 units 
on the Texas Eastern Transmission 
project, Ingersoll-Rand has furnished 
3 motor-driven boosters for Tennessee 
Cas Transmission Company and one 
gas turbine driven unit for the Missis- 
sippi River Fuel Corporation. This lat- 
ter unit, driven by a Westinghouse 
simple cycle gas turbine, was put into 
service in the late spring of 1949 and 
operated over a wide range of -pres- 
sures and capacities, so as to thor- 


FIG. 13. Discharge pressure of a centrifugal compressor is 
afiected by varying gas operating conditions or characteristics. 
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sughly study performance character- 
istics and operating requirements. Ex- 
tensive data were taken on perform- 
ance and efficiency, and considerable 
knowledge gained as to possibilities 
with this type of drive, At this writing 
this gas turbine driven booster has just 
completed 45 days of continuous oper- 
ition with no shutdowns. 

Recently the Transcontinental Gas 
Pipe Line Corporation purchased 
from Ingersoll-Rand two steam turbine 
driven, packaged type boosters, each 
consisting of a centrifugal booster, 
direct driven by a steam turbine, all 
mounted on a surface condensing 
plant. The entire unit will be built by 
the supplier. 

The type of drive for a centrifugal 

as booster on a gas pipe line is an in- 
dividual problem depending upon 
local conditions. In most localities the 
ost of power prohibits the use of 
motor drive. Steam turbine drive is a 

sry definite economic possibility, par- 
ticularly where water is readily avail- 
ible. Gas turbine drive is the most ap- 
ealing driver, but it is yet to be proven 

hether this type of drive can be eco- 
omically installed and operated, and 
n addition, there are some reserva- 
tions as to their cost of maintenance 
ind availablity in service. 


two steam turbine driven centrifugal 
units have been installed at a natural 
gasoline plant. Each of these units is 
rated 38,600 cfm at inlet and 22 psig 
discharge, and is driven by a 3470-hp 
condensing steam turbine. Their pur- 
pose is to boost the intake pressure to 
reciprocating gas engine driven com- 
pressors. The use of steam turbine 
driven centrifugals in this plant repre- 
sented a substantial saving in first 
cost, and also in operating cost. The 
ease of operation has appealed to the 
operators and the maintenance cost 
has been negligible. 

Within the last year, two Ingersoll- 
Rand gas boosters handling refinery 
gas in a fluid catalyst plant have been 
installed. These units are handling 12,- 
900 cfm of refinery gas at 15.2 psia 
pressure and boosting to a discharge 
pressure of 114.7 psia. They are driven 
by 2756-hp non-condensing high back 
pressure steam turbines. 

It is interesting to note that before 
these units were purchased, the refin- 
ery engineers made a thorough investi- 
gation of the application of centrifugal 
compressors. An extensive inspection 
trip was made of manufactured gas 
plants using centrifugal units, and it 
was found that the gas composition, 
including the presence of corrosive 
elements and dirt, was comparable in 


both applications. Successful opera. 
tion has shown that their judgment in 
the selection of this type of equipment 
was justified, 

More recently, a new refinery proc. 
ess has required a hot gas recirculator 
at temperatures of around 500 F’. and 
pressures of 100 psig. It was a further 
requirement for this application that 
a seal be furnished that would not only 
prevent leakage of the gas outward, 
but also prevent inward leakage of a 
sealing medium such as steam. inert 
gas, or oil. It was found possible to use 
the mechanical oil seal as recently de- 
veloped for pipe line service with adap- 
tions for the temperature. A unit based 
on the design of previous hot gas re- 
circulators and incorporating a suit- 
able oil seal, has been in operation the 
last two months. 

Many other applications, such as in- 
dustrial refrigeration using propane 
and butane as a refrigerant and ton- 
nage oxygen plants, have come into 
common application during the last 
few years. Unquestionably many addi- 
tional applications will develop as the 
experience of the manufacturers in- 
creases and as potential users gain op- 
erating experience and a better un- 
derstanding of the limitations and 
characteristics of this type of com- 





Within the last two and a half years, 
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Coating field joints on barges in the 
swamplands of South Louisiana. 


OllL « GAS e GASOLINE e¢ WATER PIPE LINES 


LAURENCE H. FAVROT R. P. GREGORY 
2707 FERNDALE PLACE 


GEO. A. PETERKIN 
HOUSTON 6, TEXAS 


To obtain more information on products advertised see page E-37 
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NEW ... Bitumastic Enamel being machi 





PIPE-LINE PROTECTION 
is Getter than ever wit sirumastic! 


@ BITUMASTIC has a remarkable 
history of corrosion-prevention, dat- 
ing back nearly 100 years. And 50 
years ago, Bitumastic Enamel “‘came 
into its own’’ for pipe-line protection. 

But years ago it wasn’t easy to 
apply protective coatings. For ex- 
ample, the ““Sling Method”’ shown in 
the photograph on the left was used 
by many pipeliners. One man poured 


the hot enamel into the sling; two 
men “see-sawed”’ the sling up and 
down. Naturally this manual method 
was slow and laborious. 

It’s a different story today. Pipe 
lines are cleaned, primed, coated and 
wrapped mechanically. The coating 
machine, shown in the photograph 
on the right, applies Bitumastic 
quickly and evenly. Bitumastic is a 


better product, too. Improved for- 
mulation makes it easier to handle 
and apply. 

Today, thousands of miles of the 
world’s oil and gas pipe lines are 
effectively protected against corro- 
sion by Bitumastic Enamel. Get the 
same effective protection by specify- 
ing Koppers Bitumastic Enamel for 
your next pipe-line project. 


Why Bitumastic Enamels give lasting protection 


Processed from a base of coal-tar pitch, they are impervious to moisture. . . 
chemically resistant to soil elements. They make a tight bond with the pipe... 
do not disintegrate with age . . . maintain continuously high electrical resistance. 


(| am 
KOPPERS 


Ww 


BITUMASTI(, enamets 


REG. U.S. PAT. OFF. 


KOPPERS COMPANY, INC., Tar Products Division, Dept. 451T, Pittsburgh 19, Pa. 
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The Tulsa Short Course was 
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Tulsa Holds Second Short Course 


attended by 200 interested individuals. 


P 615.635 


Second annual school sponsored by the local section of 


NACE on corrosion and its prevention is highly successful! 


T we second annual Tulsa Short 
Course for Pipeliners, sponsored by 
the Tulsa Section of The National As- 
sociation of Corrosion Engineers, ex- 
ceeded in point of numbers registered 
ind equaled or exceeded in point of 
interest its predecessor of a year ago. 
The school, which was held for the 
first time in 1950, and promises to 
become an annual affair. has two 
purposes, according to J, N. Hunter. 
lr.. this year’s chairman: (1) To ac- 
juaint field men with the why and 
how of corrosion control so that they 
nay participate more effectively in 
this phase of their company’s opera- 
tions, and (2) to acquaint corrosion 
engineers with various techniques for 
disseminating information on corro- 
sion control to company personnel. 
\s a result. the school both years has 
ittracted to Tulsa foremen, superin- 
endents. engineers. and inspectors. 
some to obtain the basic facts about 
pipe line corrosion and means of pre- 
venting or mitigating it, others more 
idvanced who wished to exchange 
ideas or learn the best methods of im- 
parting their knowledge to members 
of their organization. 


D-18 


The course this year covered a 
three-day period, two days of which 
were taken up with class work and the 
third day with field demonstrations. 
Those who planned and gave able di- 
rection were J. N. Hunter. Jr.. Serv- 
ice Pipe Line Company. as chairman: 


Hugh A. Brady, Gulf Refining Com- 


pany, Tulsa Pipe Line Division; May- 


nard H. Jackson, Middle West Coat- 
ing and Supply Company: Yale W. 
Titterington, Dowell Incorporated. 
and T. D. Williamson, Jr.. T. D. Wil- 
liamson, Inc. Instruction and field 
work were by J. R. Cowles, Oklahoma 
Natural Gas Company: L. A. Hugo. 
Phillips Pipe Line Company; Frank 
E. McNulty, Pittsburgh Coke and 
Chemical Company: L. B. Nelson. 
Shell Pipe Line Corporation: Yale 
Titterington, Dowell: and Ernest A. 
Slade, Service Pipe Line Company. 
At the opening session, Ernest A. 
Slade of Service Pipe Line Company. 
gave a non-technical discussion on 
corrosion, and Yale Titterington 
talked on “Corrosion and Its Con- 
trol”. The entire afternoon session 
was given over to coatings, with Frank 


E. McNulty in. charge. All meetings. . 





were freely entered into by discussion 
from the floor, and by those in the 
audience who were on occasion called 
to the rostrum to give their views on 
certain phases of a subject. 

The second day, J. R. Cowles told 
and illustrated how corrosion surveys 
were made. L. B. Nelson explained 
the purpose and workings of the rec- 
tifier. These two subjects took up the 
morning time. In the afternoon, ex- 
pendable anodes were discussed by 
L. A. Hugo. and J. R. Cowles ex- 
plained instruments and insulation. 

On the third and last day of the 
short course. field demonstrations 
were conducted simultaneously at 
four pipe line locations near Tulsa 
and repeated throughout the day to 
give members of the four groups inte 
which the school was divided an op- 
portunity to observe each demonstra 
tion. The locations were selected be- 
cause of particular problems pre 
sented. and it was shown how the con 
dition was ascertaired and how pro- 
tection could be applied. 

Additional pictures of those attend: 
ing the short course can be found m 
the “Pictorial Section” of this issue 
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30 digging feeds range from 18% 
to 585 lineal ft. trench per hour. 


Wide work range. . . Model 250 digs 
16 to 42” wide at 12’-6” depth. 


15 cutting widths are available 
with only 4 standard size buckets, 
side cutters and oversize teeth. 


Replaceable tooth points . . quick- 
ly installed, self-sharpening, get full 
bucket load every bite. 
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Alloy and heat-treated steels in 


bucket chains keep maintenance low. 


Telescopic boom locks at 12” inter- 
vals for quick depth changes. 


Reversible conveyor shifts by pow- 
er through machine in 1 minute. 


Friction clutches control digging, 
boom hoist, steering, traction, engine. 


Automatic safety clutch protects 
all machinery from shock loads. 


SuBsSfpiary. 


gh 


Low center of gravity assures safe 
Trenchliner operation for work and 
travel over uneven terrain. 


Tractor-type,self-cleaning crawlers 
have 7 lbs. PSI pressure. 


Fully-enclosed gears in constant oil 
bath assure steady, trouble-free op- 
eration with 250 Trenchliner. 

Call your Parsons distributor now for more com- 


plete information on this heavy-duty 250 Trench- 
liner, or for facts on all other Parsons models. 


PARSONS CO., Newton, lowa 
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Hidden Are Welding of 
High Pressure Piping 


A new use for this welding process has been 


found in the fabrication of piping systems. 


C. G. HERBRUCK* 


H_-ppen arc welding is now success- 
fully used for fabricating high pres- 
sure piping systems. Whereas this 
welding process has been used exten- 
sively in tank and pipe manufactur- 
ing as well as for structural and ma- 
chine members, the Flori Pipe Com- 
pany, of St. Louis, Missouri, has only 
recently adapted it to fabricating 
piping systems. 

Through the higher welding speeds 
and uniformity of quality obtained 
with this welding process, direct labor 
in fabricating has been reduced up to 
30 per cent. With this decrease in 
direct labor, plus increased produc- 


*The Lincoln Electric Company. 


FIG. 2. Details of set-up include an 
adjustable tripod to hold work and a 
portable cart for collecting slag and 
unfused flux. Operation is push button 
controlled from welding dolly. Welding 
gun has fine gear adjustment to facili- 
tate welding a wide range of sizes. 
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tion and fewer rejects in critical 
joints, manufacturing costs have been 
reduced substantially. 

In making modern high pressure 
piping systems, Flori Pipe welds as- 


EXCLUSIVE 


P 622. | 
FIG. 1. Final welding station for 
welding high pressure piping with 
semi-automatic hidden arc welding. 
‘Manual Lincolnweld”’ unit is mounted 
in special dolly to permit moving 
welding gun about work. 


semblies of forged steel flanges. ells 
and tees, and extra heavy seamless 
pipe. Commonly used are A120 and 
A106 grades A and B pipe. Pipe is cut 
into lengths, aligned and tack welded 
to the flanges and fittings in simple 
aligning jigs. These assemblies are 
moved by small overhead power hoists 


to final subassembly welding stations.. 


Final welding stations are highly 
flexible to handle work in a wide 
range of sizes. Flexibility centers in 
the use of “Manual Lincolnweld” 
equipment and versatile welding fix- 
tures tailored for the job. Fig. 1 shows 
one of these stations. 

Welding equipment for manual 
hidden arc welding has been adapted 
to give a semi-automatic operation. 
The electrode wire reel and wire feed 
mechanism, connected by cable to a 
standard d-c welding generator, have 
been placed in a small dolly cart so 
that the welding process can be moved 
to the work as desired. The welding 
gun to which wire is fed through a 
cable is mounted on an adjustable arm 
attached to the dolly. This set-up fa- 
cilitates the welding of joints in assem- 
blies of irregular size and shape. Set- 
ups can be changed rapidly and the 
welding process can be moved about 
the work rather than adjusting and 
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With no station operator needed, 
G-E switchgear (right) — containing 
main motor starters, relays, and 
meters to indicate pressure and 
load— activates station pumping 
operations in proper sequence on 
teletyped signals from central dis- 
patcher (top left). 







MUTUMAIC pumping -station operation / 


225 \a| _ G-E engineering and equipment in 4 new remotely-controlled 
na | Shell stations help boost line capacity, cut man-hour costs 


A central dispatcher in New York dials some code numbers. 
Hundreds of miles away—in one of four new booster pumping 
stations on Shell Oil Co.'s East Products Pipeline—General Electric 
switchgear, control, and accessory equipment goes into action. In 
proper. sequence, motorized valves are opened and closed, pump 
motors started and stopped, operating reports sent, or the station’s 
single maintenance attendant summoned for an emergency—all 
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automatically! 
From almost halfway across the country, central dis- , 
patcher in New York's Radio City controls flow of 22 differ- G-E engineering and equipment— which played a major part in 
ent products through 4 new booster stations in Illinois and this first application of long-distance automatic remote control to 


Indiana. Thanks to the combined efforts of Shell, A.T. & T., 
and G-E engineers, line capacity is now up by 168,000 


pipeline stations—can help electrify your pipeline as well for higher 
throughput, lower costs. Your G-E representative will gladly show 
you how. Apparatus Dept., General Electric Co., Schenectady 5, N.Y. 


gallons a day, with man-hour needs kept to a minimum. 


Everything you need 


sectstag CENERAL (96) ELECTRIC 
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Reinforce your pipe coatings 


T1Pon 


with 


UNDERGROUND PIPE WRAP 


reinforcement that has 
helped form high-dielectric coatings on thou- 
sands of miles of pipelines, Vitron Under- 
ground Pipe Wrap gives you these time- 
saving, cost-saving advantages— 


An outstanding 


Higher Coating and Wrapping Speeds. 
VITRON Underground Pipe Wrap is 
extra-reinforced with parallel strands of 
high strength glass yarn. 

Fewer Holidays. Uniform porosity gives 
even bleed-through of coating compound, 
allows holiday-forming gases to escape. 
Greater Permanence. VITRON Under- 
ground Pipe Wrap will not rot or 
weaken under fungus or bacterial attack. 
It resists soil acids, absorbs no moisture. 


Write for samples and descrip- 
tive engineering material. 


GLASS FIBERS inc. 
1810 Madison Avenue ¢ Toledo 2, Ohio 


UNDERGROUND PIPE WRAP 


i, 








FIG. 3. Detail of flux collecting 
cart and chuck jaws. 


moving the work, which would be 
necessary with a less flexible fully 
automatic set-up. 

The semi-automatic welding proc- 
ess, in addition to its flexibility, has 
the advantages normally associated 
only with fully automatic hidden arc 
welding. The welding gun holds gran- 
ular flux, which is gravity fed around 
the arc as the wire goes through the 
gun. The high burn-off rate of the 
small daimeter, 5/64-in., electrode 
wire makes possible welding speeds 
that are normally twice as fast as regu- 
lar hand welding. Up to 600 amp can 
be used on the 5/64-in. wire, which 
produces an extremely high current 
density on this wire of small, cross- 
sectional area. The current density 
gives an electrode deposition rate com- 
parable to using 10,000 amp on a 
regular 5/16-in. diam hand electrode. 

To adapt this welding process to 
fabricating piping systems, a variable 
speed positioner was designed and 
built. It has a capacity range from 4 
to 48-in. diam pipe. The base is chan- 
nel and 3%-in. plate, with a 6-in. pipe 


FIG. 4. Drive end of variable speed 
positioner. Drive is a 3-hp motor. 
Ground clamp is attached to positioner 
on pipe next to motor. 


support in the middle to hold the 
chuck. A 3-hp motor drives the posi- 
tioner. 

Work is clamped in a large chuck 
made of 1%%-in. by 2-in. bar stock 
with three clamping screws and jaws 
on three spokes. Four rollers mounted 
on a portable tripod support the work 
on the end extended out from the po- 
sitioner. The rollers can be raised or 
lowered to accommodate sizes and 
level the work, 

A small portable cart is placed un- 
der the work to catch flux and slag as 
it falls off the pipe. A copper screen 
allows unfused flux to drop down into 
a pan where it is collected for reuse. 

Fig. 2 shows a 14-in. primary as- 
sembly in position for welding. Wall 
thickness of the-pipe is 34 in. The 400 
amp at 27 volts used on the first pass 
is increased to 500 amp for the sec- 
ond and third passes made in the 
joints. Pipe is rotated at a speed to 
complete one pass in 2 minutes, 26 
seconds. Assemblies such as these are 
normally held to limits of plus or 
minus 1/16 in. et 


Future of Gas Pipe Line Industry Held Precarious 


The natural gas transmission indus- 
try’s outlook for the immediate future 
was described as “precarious” by 
Claude A. Williams, president of 
Transcontinental Pipe Line Corpora- 
tion, in New York recently. The “tug- 
of-war” in Washington between the 
oil and gas industries for a supply of 
steel pipe to meet planned expansion 
was held responsible. Williams pre- 
dicted that neither industry will get 
all the steel it requests in 1951, but 
added that each probably will get a 
fair portion of its requirements. 


To obtain more information on products advertised see page E-37 


The oil industry this year will re- 
quire 1,800,000 tons of pipes, while 
the needs of the natural gas industry 
to construct proposed new pipe lines 
in 1951 will require an estimated 
1,500,000 tons. 

As a result of the national emer- 
gency Williams stated, the gas indus- 
try’s expansion. this year will not be 
as rapid as during the past five years. 
It is even possible, he added, that ex- 
pansion of all pipe lines may be held 
in abeyance until we are at peace with 
the world. 
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Advanced Features Of The UTC-16 


1 360° inlet ports with directional 5 Positive lubrication. Entire run- 


flow. ning gear pressure lubricated. 

2 Large exhaust valves. Cam- § Lube oil pump. Low speed direct 
operated — positive timing — extra connected ... readily accessible. 

large exhaust passages. 7 Cast-in lubricating oil mani- 


folds. Jointless —no internal connec- 


3 Cylinder head cooling. Large stons — large sume. 


passages — water carefully directed for 
uniform cooling. 8 Large scavenging air supply. 

Multiple air pumps — reciprocating type 
4 Metal-to-metal joints. Cylinder two scavenging reservoirs one on each 
heads seat on liners — no gaskets. side of engine —large elbows from 






reservoirs to ports. 

9 Well-spaced compressor cylin- 
ders. Complete accessibility of cylinders 
and crossheads — permits use of large 
cylinders. 

10 Large bearing area. Low unit 
pressure ... cool running ...long life 
... four studded bearing caps... pre- 
cision-type bearing shells. 

ll Gear driven camshaft. Positive, 
quiet operation. 


fits for smoother operation. It is the first time this cycling and stabilization of gases... in petro- 
type of scavenging has been adapted toenginecom- _—_ chemical processing of products made from natural 
pressor duty and its incorporation with the ad- gas under pressure . . . in many refrigeration appli- 


vanced over-all UTC-16 design marks the beginning _—_ cations. 
of a new era in lower-cost, more dependable per- 
formance. 


The uniflo UTC-16 is built in sizes ranging from 


800 to 2,000 hp. If you have a process where gas 

Versatility must be compressed, and a suitable gas fuel is avail- 

While designed primarily as a pipeline gasengine able, make a point of investigating this outstanding 
compressor, the UTC-16 is suitable for many other _angle gas engine compressor. For further proof that 
services, including: pressure maintenance on oil there's more worth in Worthington, contact our nearest 
Wells... in natural gasoline plants... in oil re- | Branch Office, or write the Worthington Pump and 
fineries, for solvent extraction, vapor recovery, re- Machinery Corporation, Engine Sales Div., Buffalo, N.Y. 
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FIG. 1. View from atop one of the storage tanks at Piney Point, 
showing pipe line going from ocean to unloading dock to storage facilities. 


Tanker Facilities 


Station at Piney Point, Maryland, accommodates standard 


T-2 vessels and supertankers arriving with oil from overseas. 


Tankers arriving from Venezuela and 
other overseas sources of oil can now 
unload in the Chesapeake Bay area as 
the result of facilities installed at Piney 
Point, Maryland, about 65 miles 
southeast of the District of Columbia. 
he station, with its storage tanks and 
pier accommodations, was provided 
by L. P. Steuart and Brother, Inc., of 
Washington, D. C., who feel that the 
plant fills an important place in the 
military defense of the Capitol area, as 
well as giving better service to the ulti- 
mate consumer of fuels. 


The loaded tankers tie up at a pier 
that was designed to accommodate not 
only the standard T-2 vessels, but also 
the new supertankers having a cargo 


capacity of about 200,000 bbl. Unload- 


ing is done entirely by ship’s pumps. - 


\n interesting sidelight is that these 
tankers must normally pay a high 
price for fresh water at ports where 
il is taken aboard. Consequently, the 
vessels regularly replenish their sup- 
ply at Piney Point, taking aboard 
ibout 200 tons of water on each call. 


*Worthington Pump & Machinery Corporation. 
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This water is delivered at a 200 gal 
per min rate from a deep well drilled 
near the pier. 

Two rotary pumps!, each having a 
capacity of 9.2 gal per min, are in- 
stalled at the pier for use as hose- 
strippers, removing residual oil from 
all hose after loading or unloading 
operations and returning it under 
pressure to the pipe line. This is only 
one of the many precautions taken 
against even the slightest contamina- 
tion of the bay. 

Facilities are also provided for four 
barges to tie-up inboard of the tanker 
pier. These barges are used to deliver 
oil from the plant to Steuart’s facilities 
at M Street in Washington, D. C. 
Barges are normally loaded when no 
tanker is tied up at the pier, but care 
has been taken to enable direct trans- 
fer of oil from tanker to barge, if de- 
sired. 

As originally designed, the depot 
was intended to handle only heavy oil 


1Worthington Type 2GA. 


EXCLUSIVE 


of about 2000 SSU viscosity heated to 
130 F and light oil of about 34 SSU 
viscosity at atmospheric temperatures. 
Subsequent developments have made 
it desirable to contemplate storage for 
high octane gasolines and jet fuel as 
well, Plans are underway to accom- 
modate this additional capacity. 

At present, a single 16-in. pipe line 
has been provided for the heavy oil. A 
3-in. steam line is installed above this 
pipe and the two surrounded by thick. 
common insulation. Two separate 12- 
in. lines were provided for handling 
the light oil. The total run of each of 
the pipe lines, from pump houses to 
pier, is approximately 6000 ft. Seam- 
less steel pipe was used throughout 
and joints were welded, with two com- 
plete passes taken at each weld. 

Due to the marshy terrain over 
which the pipe line must run on tres- 
tles, it was impossible to anchor the 
line firmly over most of its length. 
Consequently, it was decided to let 
displacement due to expansion and 
contraction occur freely and provide 
the best grade of pipe and weld avail- 
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y .. tell the story of 
Farrel Speed Increasers 


There is one very good reason for the 
many repeat orders which Farrel re- 
ceives from old customers each year: 
No Farrel speed increaser has ever 
failed on the job. Every unit installed 
since 1932, when the SI line was 
first placed on the market, is still 
in operation, performing as well as 


on the day it was placed in service. 
This “‘perfect record” provides a 
virtual guarantee of trouble-free 
operation. 

Send for full information about 
these service-proved speed increasers. 
Ask for a copy of Bulletin No. 448A. 
No cost or obligation. 


FARREL-BIRMINGHAM COMPANY, INC., ANSONIA, CONNECTICUT 
Plants: Ansonia and Derby, Conn., Buffalo, N. Y. Sales Offices: Ansonia, Buffalo, New York, Boston, 
Pittsburgh, Akron, Cleveland, Detroit, Chicago, Portland (Oregon), Los Angeles, 

Salt Lake City, New Orleans 


OIL FIELD REPRESENTATIVES: Hercules-Lupfer Engine Sales Co., 124 N. Boston St. 


, Tulsa 1, Okla. 


Vv. ono——,€~" Osborne, Farrel-Ciuming M&M Building, —— 2, Texas 
yA Z ; »~ 





Five speed increasers transmitting 200 HP, with 
a 10% to 1 step-up, to high-pressure pipeline 
centrifugal pumps. This company has ordered 
sixty similar units since 1932. 


To obtain more information on products advertised see page E-37 





oil tanks are installed in an iso/sted 
area, due to fire hazard. The ‘our 
heavy oil tanks form a cluster behind 
the main pumping and heating plant 
buildings. 

Heavy oil is handled by two 12-in. 

steam-jacketed, double helical «ear, 
rotary pumps’, each of 2000 gai per 
min capacity, operating at a specd of 
255 rpm. Because of the need for 
maximum reliability and possible 24. 
hr operation fot long periods, slow 
speed (600 rpm) diesel engines were 
specified for driving these pumps, 
Worthington 6-cylinder, 4-cycle, 3-in, 
bore by 1014-in. stroke, 180-hp diesel 
engines were selected. Gears were pro- 
4 vided for speed reduction from 600 
OS Gea a « ae, . to 255 rpm. 
Mee, ied Engine jacket and lubricating-oil- 
cooler circulating water for both en- 
gines is cooled by a single evaporative 
cooler installed in the engine room. 

Space provision was made for event- 
ual installation of a third heavy oil 
unit to duplicate those now installed. 

Fresh water supply for the needs of 
the station is obtained from a second 
deep well situated in the engine room. 


Temperature of the heavy oil is 
maintained at approximately 130 F in 
order to reduce viscosity. To accom- 
plish this the oil in the four heavy oil 
tanks is constantly circulated during 
the winter through steam heat ex- 
changers installed at the center of the 
tank cluster. Two steam-jacketed, 
double-helical gear, rotary pumps, 
each having a capacity of 310 gal per 
min, were provided for circulating oil 
through these heaters. 

When oil is being pumped to the 
barges, it is also passed through a 
single large heater before discharging 
into the pipe line. 

' ‘ Light oil is handled by four hori- 
— gee aance ting — — —— zontally-split casing, centrifugal 
FIG. 3. One of two steam-jacketed FIG. 4. Evaporative cooler for pumps installed in a separate building. 
rotary pumps handling heavy oil. cooling diesel engine water. Due to the fire hazard of this service, 


Worthington Type GRJ. 





FIG. 2. Two diesel engines each driving the 12-in. 
steam-jacketed rotary pumps handling heavy oil. 











able. Distortion was observed during 
peak summer temperatures when pipes 
were empty, and adequate trestle width 
was provided to accommodate consid- 
erably more than the maximum ob- 
served. As distortion is not as great 
when lines are full (the normal condi- 
tion after plant was put in operation). 
maximum pipe movement is known to 
have been provided for. 

Oil is stored in 150-ft diam by 48- 
ft high tanks of 150,000 bbl capacity 
each. Two such tanks are for light oil 
ind four for heavy oil. The two light 





FIG. 5. Four 8-in. centrifugal pumps 
driven by diesel engines for handling 
lighter grades of fuel oil at 

2000 gal per min, 25.8 psi. 
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FIG. 6. One of the two diesel engines showing the air compressor. 


special features were incorporated into 
this pump room, such as standard ex- 
plosion-proof lighting fixtures. A fire- 
wall was provided between the pumps 
themselves and their drivers, with sep- 
arate couplings and pedestal bearings 
on each side of the firewall stuffing- 
box. Each pump has a capacity of 
2000 gal per min, discharging into a 
common header. Diesel engines of 54 
hp were provided for driving these 
pumps at a speed of 1500 rpm.* 

These pumps have been used to 
handle initial loads of high-octane 
gasoline, although this service was not 
originally contemplated when they 
were selected. A similar installation 


*Caterpillar Model D315 engines driving 
Worthington Type 8LI pumps. 





of four or six units will be made to 
handle the expansion to provide addi- | 
tional storage for high octane gasoline 
and jet fuel. Six 120-ft diam by 48-ft 
high tanks are currently under con- 
sideration for this storage. 


An alignment problem intrinsic in 
installing four units through the fire- 
wall and into a common discharge 
manifold was solved efficiently by the 
use of Dresser pipe couplings. These 
couplings permit flanging of dis- 
charge piping subsequent to align- 
ment of pumps without causing ap- 
preciable distortion. 

A light oil truckloading station is 
provided, using two centrifugal 
pumps, each of 400 gal per min capa- 


FIG. 7. Rough schematic sketch showing tank oil heating system. In addition to steam heat ex- 
changers, some heating of oil occurs in pumps, which are steam-jacketed. Also, the main oil line to 
the pump house consists of both a 16-in. and an 8-in. pipe. The 16-in. line is in contact with a 4-in. 
steam line with common glass fiber and felt insulation. The 8-in. oil line is in contact with a 2-in. 
condensate line from the heat exchangers and similarly insulated in common. In winter, oil is 
pumped from one tank to another, through the heat exchangers, in order to maintain lower viscosity. 
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city, which take their suction directly 
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from the two light oil storage tanks. 

Electric power for the entire plant 

is purchased from the local power 
company; however, as protection 
against any possible power failures, a 
157 kva diesel-generator was provided 
for standby service, complete with its 
own switchgear. 

All engines are started with air and 
a common interconnected starting air 
system has been provided. Compressed 
air for this system is delivered by a 3- 
hp electric-motor-driven compressor. 
equipped with automatic start-and- 
stop control regulated by system pres- 
sure. Four 20-in. by 60-in. air receiv- 
ers were provided, with pressure nor- 
mally equallized at 200 to 250 psig in 
all receivers. A standby starting air 
compressor was also purchased, driven 
by a 4.3-hp gasoline engine. This com- 
pressor can be used to generate start- 
ing air pressure in case of total power 
failure and insufficient residual pres- 
sure to start the standby generator. 

Steam for process heating is gener- 
ated in two duplicate 300-hp boilers, 
capable of 100 per cent overload, or 
a total of 1200 boiler hp capacity. 
Each boiler utilizes two heavy oil 
burners. 

A gravity condensate return system 
is employed, returning condensate to 
the boilers. A duplicate installation 
of oil detecting devices was made in 
the condensate line to warn against 
the presence of oil in the condensate 
due to heat exchanger leakage, These 
instruments are set to sound an alarm 
when oil content exceeds 20 rpm and 
to shut off condensate return entirely 
if oil content increases appreciably 
beyond this figure. 

Boiler make-up is limited to about 
5 per cent. Make-up water is preheated 
by means of a continuous blow-down 
system and no conventional feedwater 
heater has been provided. Make-up 
water is fed to the boilers by two re- 
generative type pumps driven by 5-hp 
electrical motors. 

Pump room and offices are radiant 
heated. 

Fire protection has been provided 
in accordance with National Board of 
Fire Underwriters requirements. Each 
of the two light oil tanks is fitted with 
four permanently fixed foam heads. 
Foam for this system is delivered by a 
2000 gal per min, 125-psi, fire pump 
driven by a 243-hp twin diesel engine.* 

The management and operation of 
the mechanical and electrical equip- 
ment of the Piney Point depot has 
been entrusted to William Saul, who 
reports directly to Charles Rogers, 
manager. Saul lives on the premises 
in an attractive cottage provided by 
the corporation. eee 


‘General Motors Model 12-105. 
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Corrosion Mitigation Viewed by Management” 


Corrosion costs industry 51/2 billion dollars a year, 
yet all management isn’t sold on its control—Is the 
corrosion engineer himself falling down somewhere? 


| wave been told that my audience 
this evening includes a wide cross- 
section of engineers in the area, and a 
number of managers. The hosts, I un- 
derstand, are corrosion engineers. 

Through friendships with special- 
ists in various field, I have gained 
some ideas about relations between 
engineers and managers, and how 
these can be improved. 

The average company manager is 
forced to base most of his business de- 
cisions on economic values. Thus, he 
tends to gage the efforts of his staff 
specialists by the same yardsticks. 


Economics of Corrosion 


Many technologists will never be- 
come engineers because they cannot 
analyze the practical economics of 
their applied technology. But most of 
these fellows have only themselves to 
blame. They thought the study of eco- 
nomics and English composition was 
a nuisance! Usually they have not 
learned how to sell their ideas in 
clear-cut economic reports that the 
boss can use to support his requests 
for cash to put such ideas into effect. 
\lso, some of them talk and write in 
technical gobble-de-gook that leaves 
the boss in cold bewilderment. Such 
fellows are their own worst enemies, 
and they can help themselves only 
by learning how to organize eco- 
nomic as well as technical facts, and 
how to present these in simple terms. 

The concepts of “economics” that 
interest the manager usually involve 
the comparative benefits and overall 
costs of meeting service demands with 
differing physical arrangements. 
Thus, if one is to be an engineer, as 
well as a technologist, he must learn 
to evaluate the benefits of each new 
proposal in comparison with a simi- 
lar evaluation of present conditions. 

The overall costs of each new pro- 
posal and the dollar value to the bus- 
iness of making the change must be 
clearly determined and presented. 


_*Presented before the North Texas Section, 
National Association of Corrosion Engineers, 
Dallas, Texas, February 26, 1951. 
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otherwise stockholders will not be 
convinced that money can be 
profitably spent on the improvements. 
The engineer must be able to forecast 
with some assurance the operating 
costs and fixed charges for the pro- 
posed improvement, as well as its cap- 
ital cost, for comparison with present 
costs. The forecasting and compar- 
ing.of costs is one of the most difficult 
things for many aspiring engineers 
to learn, yet the success or failure 
of their careers, or at least the differ- 
ence between brilliance and medio- 
crity—particularly if they work for 
corporations—may depend on how 
well they are able to support their 
proposals with readily understandable 
economic analyses. 


Sell the Idea 

Some corrosion engineers can 
profit from this advice. Such is ob- 
vious from the study of their litera- 
ture, and their frequent complaints 
that they are misunderstood. An old 
pal of mine once said, “There are two 
hybrids who have no place in indus- 
try—one is a salesman who poses as 
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an engineer, and the other is an engi- 
neer who poses as a salesman!” Be 
that as it may, any engineer who can- 


* not sell his ideas to his boss should 


study salesmanship. 

Now let me talk about corrosion 
and its control or prevention. Corro- 
sion is the insidious attack of Mother 
Nature on our man-refined metals. 
Insidious means “proceeding incon- 
spiculously but with grave effect.” 
Some prefer to use the term “mitiga- 
tion” instead of control or preven- 
tion. Mitigation is possibly the more 
correct because it means “to lessen in 
force or severity,” or “to moderate 
the severity of.” 


Staggering Cost 

A recent analysis showed that the 
direct cost of corrosion to the United 
States is about 51% billion dollars per 
year; and that doesn’t take account of 
the contingent costs of corrosion- 
caused production and service inter- 
ruptions, commodity leakage and 
spoilage, curtailed revenues, acci- 
dents, fires, personal injuries and 
deaths, public property damage, and 
customer and public inconvenience 
and ill-will. 

Just think of it! This vast annual 
direct cost of 51% billion dollars is 2s 
much as the first annual cost of the 
European Recovery Program; and it 
equals the estimated increase in Fed- 
eral income taxes for 1950 aver 1949. 
Any way you look at it, corrosions 
annual bill is a staggering loss to be 
suffered by our economy. It should 
cause our industry managements ti 
sit up and take notice. 


Why are we becoming more and 
more aware of corrosion? Almost 
every plant owner has expensive ma- 
chines and equipment to convert raw 
materials into saleable products. 
buildings to house that equipment. 
and pipe to get utilities into the prop 
erty and waste products out. This 
plant is. exposed to corrosive agents 
unique to the materials handled. 

Moreover, as our industrial areas 











now available 


12 PAGES OF COMPLETE INFORMATION ON 


FLUOR MUFFLERS 


... 4 guide 
for your 
preliminary 
study 

of mufflers 
and 

muffling 
requirements 


This new Fluor muffler bulletin is designed 
to assist you in the selection and sizing of mufflers 
for 2- and 4-cycle internal combustion engines in 
the 150 to 2400 H.P. class. 
It is a concise presentation of engineering data complete with cutaway 
and dimensional drawings and sizing and engine selectiom tables — 


ideal for preliminary study of muffling requirements or for 





specifying the type muffler best suited for your particular requirements. 


A Few of the Subjects Covered . 


e Design principles and applications for ® Recommended sizes according to engine 
air-cooled and non-air-cooled mufflers. model numbers and horsepower ratings. 


e Cutaway drawings of both single and e Mufflers for Twin-Tandem Horizontal 
dual element mufflers. Gas Engine-Driven Compressor Units. 


e Dimensional drawings and tables of e Standard Models and arrangements of 
sizes and weights. single and dual element mufflers. 


® Basic design data required for quotation. 


SPECIFY FLUOR BULLETIN NO. FM-8501 
GET YOUR FREE COPY BY POST CARD OR LETTER 


patti ae 


MANUFACTURERS of Mufflers, Pulsation Dampeners, Gas Cleaners, Cooling Towers and Fin-Fan Units. 
DESIGNERS AND CONSTRUCTORS of Refining, Natural Gas and Chemical Processing Plants. 


BE SURE WITH FLUOR 


THE FLUOR CORPORATION, LTD., 2500 South Atlantic Boulevard, Los Angeles 22, California 


DISTRICT OFFICES in San Francisco, Houston, Chicago, Tulsa, New York 
REPRESENTATIVES in Pittsburgh, Boston, Minneapolis, Detroit, Birmingham, Salt Lake City, Tucson, Denver, Portland, Calgary, Alberta, Canada. 


REPRESENTED IN THE STERLING AREAS BY: Head Wrightson Processes Ltd., Teesdale House, Baltic St., London, E.C.I., England © 
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expand, the very elements—the air. 
moisture, and soil—are becoming con- 
taminated with new complexities of 
gaseous, liquid, and solid wastes. 
These bring on additional corrosion 
problems of community origin, and 
a pyramiding of corrosion ravages 
and costs. 

No one expects the physical plant 
to last forever, and we usually should 
not try to make it do so, This is be- 
cause processes become outmoded, 
units become too small, and condi- 
tions and buyer-demands change: 
however, in any sizeable industry, 
there is a point where money spent to 


prevent corrosion will pay big divi- 
dends. 

Wear can be minimized but cannot 
be prevented, and parts will have to 
be repaired and replaced; but corro- 
sion can be prevented. Thus neglect 
of preventive measures is justified 
only when they are more expensive 
than replacements. 

Some top executives are slow to 
recognize the direct losses from corro- 
sion, and to connect its many indirect 
losses with their cause. Some of them 
are supersalesmen or business admin- 
istrators — quite unfamiliar with the 
electro-chemical mechanisms of cor- 
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UNI-CHANNEL 
SENSICON DISPATCHER 


the besf in low-cost 


2-WAY RADIO 


Take it along—Anywhere, it’s 
built to take it. Eliminates out- 
age, mileage, maintenance 


costs. 


Long, trouble-free oper- 
ation and protection against 


obsolescence. 


No less than EIGHT exclu- 
sive MOTOROLA develop- 
ments make it your first choice 
in low-cost 2-way mobile radio! 





FM 2-WAY 
RADIO 


SPECIALISTS IN MOBILE RADIO FOR 20 YEARS 


4545 AUGUSTA BLYD., CHICAGO * ROGERS MAJESTIC ELECTRONICS, LTD., TORONTO, CANADA 
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rosion. And some operators and ep. 
gineers have insufficient data on the 
past costs of corrosion, and on the 
effectiveness and payout of prey entive 
measures, to sell their need ip the 
echelons of management to the top. 


Corrosion Engineers Neeced 

It’s all a matter of technicue jy 
“selling the boss”. But. even if he 
doesn’t get sold, the top execuiive is 
responsible also for corrosion con. 
trol—for he is the person directly 
charged by the stockholders to oper. 
ate the business as economically as 
possible. Right here is where he needs 
to hire a qualified corrosion engineer 
—one with ability to save money for 
the stockholders by preventing or re. 
tarding corrosion as much as possible 
within certain economic limits. In 
Shell, for example, we consider cor- 
rosion control so important that na- 
tion-wide we employ about 40 cor- 
rosion engineers — not counting the 
Jaboratory technologists that may be 
working on anti-corrosion research. 

Fortunately, the appalling 514 bil- 
lion dollar per year loss to industry 
and our Nation from corrosion can 
be greatly reduced by the concerted 
development and application of cor- 
rosion controls. The economics of cor- 
rosion and its prevention or mitiga- 
tion are practical indeed! And no 
technical group is so ideally set up 
to lead the fight against corrosion as 
the National Association of Corro- 
sion Engineers, an organization now 
only seven years old, which has shown 
a remarkable virility and growth. 

NACE today includes among its 
active members nearly 2400 engineers 
or technologists employed in 40 in- 
dustries, by various federal, state, and 
‘municipal agencies, military services, 
research laboratories, universities. 
and engineering consultants. It boasts 
also of 305 corporate members. 
among which are the leading com- 
panies of 24 industries. Within the 
last six months 45 companies have 
joined. Let me name a few to show 
their diversity—Caterpillar Tractor. 
‘Celanese Corporation, Ford, Bacon 
and Davis. International Harvester, 
Oil Well Supply, Motorola, American 
Tobacco, National Tube, Proctor and 
Gamble, Republic Steel, Union Elec- 
tric of Missouri, Stauffer Chemical. 
and United Fruit. I can spot a few 
other industries among the older ones. 
like A T & T, New York Central Rail: 
road, Douglas Aircraft, Esso Star 
dard Oil, Lone Star Gas, San Fran 
cisco Water District, Crane Company. 
Otis Elevator. Pullman Standard Cat 
Company, Pittsburgh Plate Glass. 
General Electric, and Schenley Distill- 
ers. 

Heaviest industrial support o 
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NACE comes from 73 oil companies, 
37 chemical producers, 35 gas distri- 
butors, and 29 electric power suppli- 
ers, many of which are prominent in 
Texas and Southwest industries. Yes, 
these companies all have corrosion 
problems, and they all recognize that 
mutual aid — as provided through 
NACE—can help to solve them. 

Some of NACE’s company mem- 
bers are little fellows. But why not? 
The manager of a small plant, too, can 
readily see that even a single new 
idea gained from NACE for reducing 
corrosion costs can many times over 
pay out the cost of a company mem- 
bership. 

NACE does not purport to be a 
research group. Control of corrosion 
is such a new subject that much profit 
can be gained merely from the corre- 
lation of available experience. Even 
the correlation of negative results is 
profitable. Recall how often you have 
wasted time and money trying some 
idea that someone else has already 
proved to be useless? This is espe- 
cially possible in corrosion preven- 
tion or control because it takes con- 
siderable time to prove or disprove 
the merit of any new material or tech- 
nique you may try out. 

NACE offers industry a special ad- 
vantage that transcends the trade as- 
sociation. For example, the oil men 
among us can swap our limited indus- 
try corrosion experience in our Amer- 
ican Petroleum Institute technical 
forums, but in NACE we can swap 
experience with water suppliers, cable 
operators, railroaders, soap makers, 
metals producers—yes, even distillers 
—and each of us will gain from what 
we have learned from the others. 

Consider the unique field of com- 
hating soil corrosion of buried lines 
by use of electric countercurrents, or 
cathodic protection. Here the value of 
working together was so obvious that 
10 industries plus API and NACE 
formed a special Correlating Com- 
mittee on Cathodic Protection to pub- 
licize its value to management, and 
to indicate how necessary cooperation 
between individual companies can 
best be achieved. The sponsor trade 
associations were spurred on by the 
tealization that about one billion dol- 
lars is being lost every year through 
the ravages of soil corrosion on the 
Nation’s 1.600.000 miles of buried 
pipe, metaleclad cables. and rail track. 

he costs of uncontrolled corrosion 
are recognized to be especially heavy 
in the oil, gas. and chemical indus- 
tries. Here vast tonnages of steel plant 
are exposed to the attack of air-borne, 
gas-borne, and soil-borne chemicals. 

ver & recent 4-year period, in Shell 
lpe Line alone, we spent an average 
of $800,000 per year on recondition- 
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ing badly corroded pipe lines. No 
wonder your speaker became corro- 
sion conscious and corrosion control 
conscious! 


Corrosion Losses in 
Condensate Wells 
At a recent regional NACE meeting 
in Houston, ar oil production engi- 
neer stated that corrosion in conden- 
sate wells has been costing South- 
western oil producers about $7,800,- 
000 per vear. Based on a recently de- 
veloped chemical control, he estimated 
that this corrosion could be stopped 
for an annual cost of $1.600,000, 





thereby saving producers a sum of 
$6,200,000 per year. This represents 
a saving of about 80 per cent of the 
entire corrosion loss. A pipe line engi- 
neer showed that through use of cath- 
odic protection his company was sav- 
ing about $250 per mile every year 
on the unprotected costs of maintain- 
ing a pipe line. 

Dr. H. H. Uhlig of the Massachu- 
setts Institute of Technology is the 
gentleman whose paper before a 
United Nations session detailed the 
31% billion dollar estimate of annual 
corrosion costs. He has similarly esti- 
mated that, over the next five years. 











You can add years of life to your equipment 
with PITT CHEM Protective Coatings 


In these busy days. . 





— last as long as possible 
muc 


at 


. when new equipment is 
hard to get . . . you'll want to make your present 
produce as 
as possible. That’s where Pitt Chem Pro- 
tective Coatings fit into your picture. They 
guard equipment with a tough, impervious film 
that protects surfaces against practically all 
types of industrial corrosion and contamination. 
aboratory-controlled from raw materials to 
finished vena ng Pitt Chem Protective Coatings 
are completely uniform and dependable. e For 
more information, write today for 

" new booklet, “Control Corrosion 

4 Through Pitt Chem Protective 


| ¢é & Coatings.” 


See Your Nearest Pitt Chem Man 


PITT CHEM 


Industy’s Most Comprehensive 
Family of Protective Coatings 
! 





* Hot Applied Tar Base Coatings 

* Cold Applied Tar Base Coatings 
* Alkyd Base Coatings 

* Chlorinated Rubber Base Coatings 
* Vinyl Base Coatings 


* Phenolic Base Coatings 
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these direct costs can be reduced 
nearly 20 per cent, or by more than a 
billion dollars, through correlation of 
experience, research, development, 
and education in corrosion control. 
The percentage reductions will be 
highest in those industries and in 
those companies that quickly respond 
to their opportunities in this program. 

Much of the progress in reducing 
corrosion on new plant must come 
through a fuller appreciation of its 
causes by design engineers. Disregard 
by our structure and equipment de- 
signers of the simple electro-chemical 
principles of corrosion is a prime 
cause of high corrosion costs. Thus 
all engineers owe it to their employers 
or clients to learn more about how 
to shield metals, and how to juxta- 
pose electrochemically dissimilar met- 
als, so as to minimize the creation of 
corrosion cells. Much, too, can be 
done by educating our operating peo- 
ple to avoid careless disposal of cor- 
rosive wastes where they can damage 
metallic plant. 


Needed Now More Than Ever 
Today, with a Third World War 


hanging like the sword of Damocles 
over our heads, a heavy defense pro- 
gram is greatly curtailing our civilian 
supplies of metals. Now, more than 


ever before, we will be forced to con- 
serve the metals we have. Reduction 
of the ravages of corrosion will be 
a prime factor in this conservation. 
Effective control of corrosion can be 
achieved only by engineers trained in 
its technology. These engineers can 
do their best only if they solve their 
general problems cooperatively. The 
best forum in which to do this is the 
NACE. Management should recognize 
this opportunity and encourage their 
engineers to participate actively in the 
association, And management should 
display sympatliy for their engineers’ 
problems on the job. and should en- 
courage and support the NACE pro- 
gram. 

During the past three years I have 
served as chairman of the Correlating 
Committee on Cathodic Protection. I 


have been a vice president of and ac. 
tive in the National Association of 
Corrosion Engineers. As such I have 
personally sold 180 companies on 
joining the association. Also, I have 
spent much effort selling corrosion 
engineers on their peculiar opportun. 
ities and responsibilities. All of this 
I did in a spirit of service—trying 
to interest industry in its own eco- 
nomic improvement. But today the 
conservation of metal is a national! 
requirement instead of merely an eco- 
nomic desirability. Thus in our de. 
fense program, the control of corro- 
sion takes on new importance. If | 
have succeeded tonight in making this 
patriotic responsibility evident to the 
managers and general engineers 
among you. I have accomplished my 
purpose. eet 





Bradley New Chairman AGA Personnel Conference 


Norman D, Bradley, The East Ohio 
Gas Company, Cleveland, Ohio, was 
elected chairman of the Great Lakes 
Personnel Conference of the Amer- 
ican Gas Association at a meeting held 
at the Palmer House, Chicago. Other 
officers elected were John J. Solon, 
The Peoples Gas Light and Coke Com- 


pany, Chicago, vice chairman, and 


Earl G. Huck, The Cincinnati Gas and 
Electric Company, Cincinnati, secre- 
tary. The meeting was well attended: 
one of the high points was an interest- 
ing presentation by Roscoe W. Batts. 
manager of salary administration de- 
partment, International Harvester. 
who reviewed his company’s salary 
administration program. 











ANNOUNCEMENT. 











NICOLET ASBESTOS PIPE 


Manufacturers of 


GAMA ASBESTOS PIPE LINE FELT 


Announce a change of corporate name—from 


GAMA INDUSTRIES, INC. 
to 


NICOLET INDUSTRIES, INC. 
te te te 


The Asbestos Felt will be known as 


LINE FELT 

















MANUFACTURED BY: 


NICOLET 


70 Pine Street 





INDUSTRIES, 


(FORMERLY GAMA INDUSTRIES, INC.) 
New York 5, N.Y. 


To obtain more information on products advertised see page E-37 


INC. 


MIDDLE WEST COATING & SUPPLY 


207-A Daniel Bldg. 
P.O. Box 153 


DISTRIBUTED BY: 


Ph. 2-5215 
or 2-5216 


Tulsa, Okla. 
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Back in 1948, a committee headed 
by Ralph Paine, manager of Standard 
of California’s pipe line department. 
called together a group of their fellow 
pipeliners at the University Club in 
Los Angeles, to do honor to E. L. 
Adams, vice president of General Pe- 
troleum Corporation in charge of pipe 
lines, and Arthur Gore, Richfield Oil 
Corporation’s pipe line superinten- 
dent, both of whom had just been re- 
tired by their respective companies 
after many years of splendid serv- 
ice. These gentlemen were widely ex- 
perienced oil men, well known and 
highly regarded in the industry, and 
their brother pipeliners turned out in 
force to pay them the tribute they 
well deserved. The occasion in its 
entirety, indeed, was so thoroughly 
enjoyable it crystallized an idea that 
had been shaping in the minds of 
western pipeliners for a long time. 
That was, to form an organization, 
purely social, but with some emin- 
ently commendable motives, nonethe- 
less, 

In the first place such an organiza- 
tion would provide a medium for the 
recognition of outstanding service in 
the transportation end of the petro- 
leum husiness—a consummation de- 
Voutly to be wished. In the second 
Place, and this is highly important. 
too, it would offer to retiring and re- 
tired executives of the pipe line group 


ee 



























*Pacitic Coast Editor. 








L. E. Joses 
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W. C. Roberts 


Western Pipeliners Club 


Organization of this body provides medium for 


of continued contact for retired pipeliners 


RICHARD SNEDDON* 


that continuity of contact which, in 
advancing age, makes all the differ- 
ence between merely existing in iso- 
lation and living in enjoyable consort 
with men of common ideals and inter- 
ests. Finally, and while this may not 
have been a conscious consideration 
it is certainly pertinent, such an or- 
ganization could become a medium 
for the pent-up expositions and ex- 
postulations of one of the most inar- 
ticulate segments of the petroleum in- 
dustry, 

It is difficult to understand why a 
colorful and altogether exciting phase 
of operation like pipelining should 
not be utilized much more than it is 
by the industry in its efforts to im- 
press lay people with the drama, 
pathos, and the essentiality of its bus- 
iness. The construction, operation, 
and maintenance of pipe line sys- 
tems is an adventurous enterprise that 
is simply loaded with the episode and 
event of which good public relations 
copy is composed. The silent flow, of 
endless rivers of petroleum through 
subterranean channels is accom- 
plished with the very minimum of man 
power, and represents a story of en- 
gineering triumph and operational 
acumen that is really consequential. 

There is nothing simple about the 
segregation and storage of prodigious 
volumes of widely diverse commodi- 


EXCLUSIVE 


F. E. Coyle 


J. L. Martin 


Laurence Andrew 


recognition of outstanding service and a means 





ties, nor the intermittent transfer of 
these various commodities through 
the same line with negligible admix- 
ture. The dispatching process that 
keys every movement in the entire 
complex system is a fascinating as 
well as efficient example of central 
control; and the technical know-how 
that assures daily receipt and delivery 
of immense quantities of oil uninter- 
ruptedly year in and year out is the 
kind of stuff on which public confi- 
dence can be built. But these are just 
the routine responsibilities of the 
pipeliner, and perhaps one of the rea- 
sons we hear so little about them is 
that the pipeliner does them all so 
competently and at the same time so 
unobtrusively that he is something 
like the athlete who has become so 
skilled in his specialty that he makes 
it look ridiculously easy. 


Getting back to the main theme, 
however, the success of that gathering 
of pipeliners in 1948 resulted in the 
appointment of a two-man committee, 
consisting of J. L. “Jake” Martin, 
then vice president and director of 
pipe lines, General Petroleum Corpo- 
ration, and Frank Coyle, superinten- 
dent of pipe lines, Tide Water Asso- 
ciated Oil Company, to draft a con- 
stitution and present an organiza- 
tional plan. Two additional meetings 
were held thereafter, one in 1948 and 
one in 1949, At the latter, Jake Mar- 
tin and E. L. “Ed” Lucas, former head 
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Officers of the Western Pipeliners 
Club, left to right: L. E. Joses, general 
pipe line superintendent, Standard of 
California, acting secretary-treasurer; 
W. C. “‘Bob"’ Roberts, manager of 
pipe lines, Shell Oil Company, presi- 
dent; and F. E, Coyle, superintendent 
of pipe lines, Tide Water Associated 
Oi! Company, vice president. 


field scout of Standard Oil Company, 
were the honor guests, following their 
innounced retirement. 

There was still up to that time no 
formal organization and it was not 
until early in 1950 that the Western 
Pipeliners Club actually came into 
being. W. C. “Bob” Roberts, manager 
of pipe lines, Shell Oil Company, was 
named president; F. E, “Frank” 
Coyle, pipe line superintendent of 
lide Water Associated Oil Company, 
vice president, and Ed Saunders, Stan- 
dard of California, was named secre- 
tary-treasurer. Some time ago, Ed 
Saunders went to Beirut to take part 
in the construction of the Trans-Arab- 
ian Pipe Line for Aramco, and L. E. 
Joses, general superintendent of pipe 
lines for Standard, was appointed act- 
ing secretary-treasurer in his place. 

The Western Pipeliners Club now 
holds two dinner meetings and two 
luncheon meetings a year and the ar- 
rangements for these are in the hands 
of an affable entertainment and re- 
ception committee, consisting of Bill 
Davidson, assistant pipe line superin- 
tendent of Tide Water Associated Oil 
Company, chairman; M., C. “Al” Al- 


corn, assistant manager of pipe lines. 
Shell Oil Company, and N. F. “Norm” 
Anderson, pipe line manager, Rich- 
field Oil Corporation. The roster is 
made up of regular members—active 
supervisory and executive pipeliners; 
associate members —— pipe line con- 
tractors, and honorary members—te- 
tired supervisory and executive pipe- 
liners. There is no fixed meeting place, 
the venue being changed each time 
to make it more convenient for some 
group or other to attend, that is, mem- 
bers from the Valley, Coastal, or Ba- 
sin areas. 

Although there are no regularly 
scheduled speakers for the club meet- 
ings, old timers are encouraged to 
reminisce and this they do in no un- 
certain manner. A recent dinner gath- 
ering was held at the Turf Club Cafe 


in Los Angeles to pay tribute to Laur. 
ence, Andrew, manager of the General 
Petroleum Corporation pipe line de- 
partment, who was retired early in 
January after 38 years’ service. and 
has been a popular member of the 
club since its inception. 

All the circumstances relating to 
his original employment by GP and 
the details of his subsequent experi- 
ences were related by Jake Martin 
and amplified by E. L. Adams. Then 
Fred Simms, retired Shell Oil Com- 
pany pipe line executive, gave an im- 
promptu talk on “the good old days” 
in which he described early methods 
and recalled many amusing and other- 
wise interesting events in his long and 
colorful career. Fred is now largely 
devoting his time to the raising of 
stock on a sizable ranch that keeps 


Recognizable in this group, reading clockwise round the table are Harry Brown, Jap Connell, 
E. L. Adams, Roy Kline, H. H. McQueen, L. E. Joses, Elmer Dreyer, D. F. Purdy, 
N. F. Anderson, Joe Young, Sam Taber, Nick Ugrin, George Hood, and Jack Robertson. 
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Heres real pumping power for Pipe Lines 


Atco Diesel engine pumping installation at Patoka Station of The 
Texas-Empire Pipe Line Company System uses NO spare units. 


Operation of these Alco diesels is so reliable that the 
Patoka Illinois Station uses no spare units—and yet 
must be ready at all times to pump vital crude oil 
by pipe line to refineries and connecting carriers. 
That’s why Alco medium speed Diesels have been 
picked for the job. These dependable engines have 
operated 96% of the elapsed time at 94% of the 
manufacturer’s rating, using centrifuged line crude 
for fuel. Operation is so reliable that the station uses 


Outside view Patoka Pumping Station 


REET 


Three Alco Diesels pumping crude at Patoka 


SPEED Vs. WEAR 


Remember, since piston speed and journal travel per 
minute are both almost the same in medium speed and 
slow speed engines, wear is equivalent as well. Not 
only do you get unequalled dependability with Alco 
Diesels—you get long wear and low maintenance 
costs, no matter how difficult the service conditions. 
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no spare units. Such dependable performance is the 
chief reason why in the last ten years more Alco 
Diesels have been installed in oil pipe line pumping 
service in the U. S. and Canada than any others. For 
more details check now with American Locomotive 
Company, 30 Church Street, New York 7, or the 
nearest Alco Sales Office at Beaumont, Chicago, 
Cleveland, Houston, Kansas City, San Francisco, 
Schenectady, St. Louis. 


Close-up view of one of the Alco Diesels at Patoka 
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Here, proceeding clockwise round the table and beginning at the left corner are Bill Abernathy, Jack Pate, 
A. E. “‘Art’’ Smothers, Charlie Reasoner, Howard Robinson, L. Andrew, J. L. Martin, W. W. Thoburn, Leo Trueblood, 
Bill Lyle, W. J. McArthur, O. M. ‘‘Curley’’ Working, T. A. Jones, F. O. McKeany, Austin Joy, and Bill Davidson. 


him even busier than he used to be 


when he was working. 

Others who added substance to a 
thoroughly entertaining evening were 
R. F. “Roy” Kline, former GP super- 
intendent; Fritz Karge, retired trans- 
portation engineer from Union Oil 
Company; A. E. “Art” Smothers, re- 
tired contract superintendent for 


Standard of Cal; W. J. McArthur, de- 
veloper of the McArthur packing that 
is known to every pipe line engineer, 
and last, to talk in his own defense 
and to narrate some of his more ex- 
citing experiences, the honor guest 
himself, Laurence Andrew. 

Among those listening attentively 
to the speakers were Roger Enders, 


Entertainment committee of the Western Pipeliners Club: Left to right, 
W. S. ‘‘Bill’’ Davidson, assistant pipe line superintendent, 

Tide Water Associated Oil Company; N. F. ‘‘Norm’’ Anderson, 

pipe line manager, Richfield Oil Corporation; and M. C. ‘‘Al'’ Alcorn, 
assistant pipe line manager, Shell Oil Company. 
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the tall, youthful looking Hancock Oil 
Company superintendent; Elmer 
Dreyer, general superintendent of 
pipe lines, The Texas Company: Leo 
Trueblood, Wilshire Oil Company 
pipe line chief whose name would 
have been ideal for a Horatio Alger 
type novel; Curly Working, the ubiq- 
uitous avocado merchant from Pla- 
centia; W. W. Thoburn, Richfield’s 
northern division superintendent, no 
relation, he claims, to Joe Thoburn, 


‘ a famed Scottish bantie fighter; Don 


Purdy, Richfield’s chief engineer of 
pipe lines, whose name also suggests 
a Caledonian origin; Howard Robin- 
son, Union Oil Company’s manager 
of pipe lines, a recent convert to the 
popular practice of digging trenches 
around a recumbent golf ball; Jack 
Robertson, retired Signal Pipe Line 
Company executive, and brother of 
Alex Robertson, one of the west’s con- 
struction moguls; Francis 0. Me: 
Keany, superintendent of oil move- 
ments for Shell Oil Company, and a 
hetshot bowler who claims that there 
is nothing like a split to make you for- 
get your other troubles; Bill Aber- 
nathy, the Pacific Pipe Lines execu- 
tive, to whom all the boys offered 
their combs when the photographer 
arrived, and Jack Pate, Union’s south- 
ern division superintendent, whose at- 
tempts to corner the beef market have 
just barely failed. 

Also glimpsed in the gathering were 
Jap Connell and Austin Joy. repre- 
senting the Bechtel interests: Ear 


THE PETROLEUM ENGINEER, April, 195] 














rm, 
jon 


ver 
the 
hes 
ack 
ine 

of 
on- 
c- 
yVe- 
da 
ere 
‘or: 


cu: 
red 
her 
ith- 
at: 
ave 


ere 
pre- 
‘atl 





Cammack, Richfield’s southern dis- 
trict superintendent, and another chap 
we seem to have known for a million 


years; Harold McQueen, Shell’s 


southern district superintendent, and 


a terrific basketball fan—he tells us 
that the first baskets were made by 
Indians, Then there was Barney Laul- 
here, scion of a well known pipe line 
family, now of Hood Construction 
Company; Harry Brown, a popular 
member of the same institution; 
George Hood, the man who started 
the foregoing construction organiza- 
tion and finally sold out to the Laul- 
here interests; Bill Lyle of the W. M. 
Lyle Construction Company, Avenal: 
A. E. “Art” Smothers, and Charlie 
Reasoner, the latter succeeded Art as 
contract superintendent in Standard 
of Cal’s pipe line department. 

Nick Ugrin, Union Oil Company’s 
northern division superintendent, was 
there and we learned that he too has 
taken to burrowing under trees with 
his mashie. Another pair of Union 
Oilers much in evidence were Johnny 
White, supervisor of pipe line opera- 
tions and Sam Taber, senior engineer 
of pipe lines, both of whom find their 
diversion in basement woodwork 
shops where they manufacture odd 
pieces of furniture and huge quanti- 
ties of sawdust, which they are now 
trying to market as breakfast cereal: 
and last but by no means least, Joe 
Young, the personable proprietor of 
the pipe line company by the same 
name, and A. B. Polley, his superin- 
tendent. There were others no doubt 
who should have been mentioned here 
and these we hope will understand 
that the omission is due not to bad 
manners but to a poor memory. 

From the opening of the cocktail 
hour to the closing exercises this meet- 
ing of the Western Pipeliners Club 
was a comfortably informal and 
wholly enjoyable affair. It demon- 
strated in its actuality much better 
than these words can do the worth- 
whileness of the pipe line club idea. 
It is obvious that the organization is 
filling a definite area need. Its mem- 
bership includes the pioneer greats 
of the western pipe line industry and 
most of the present top executives, In 
the club they have found a medium 
for the expansion of acquaintance- 
ships in their occupational spheres, 
as well as for the honoring of distin- 
guished service and accomplishment 
in the pipe line field. Perhaps, how- 
ever, its most important function, and 
one that it certainly performs well, is 
to provide continuity of contact with 
pipe line people for those pipe line 
executives who have spent their lives 
in the work and might otherwise now 

€ completely severed from their 

ormer friends by retirement.» % % 
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Latex To Construct Stations 


C. R. Younts, president, Plantation 
Pipe Line Company, announces that 
Latex Construction Company of Geor- 
gia, with principal offices in Atlanta, 
has been awarded a contract, amount- 
ing to approximately $1,500,000, for 
the construction of stations and termi- 
nals required in the company’s $52,- 
000,000 expansion program. 

Plantation is presently expanding 
its facilities by the installation of 432 
miles of 18-in. pipe and 275 miles of 
14-in. pipe being laid parallel to the 
company’s present main line from 





for Plantation 


Baton Rouge, Louisiana to Charlotte, 
North Carolina. 

The contract awarded to W. E. 
Honey, president of Latex. calls for 
the enlargement of certain existing 
pump station buildings at Baton 
Rouge, Louisiana; Collins, Missis- 
sippi; Akron and Silver Run, Ala- 
bama; Bremen and Center, Georgia; 
and Spartanburg, South Carolina; 
and also for the enlargement of exist- 
ing terminals to handle the increased 
volume at all main line points be- 
tween Baton Rouge and Charlotte. 














THE VERY LATEST 
Williamson Pipe Line Pigs” 
FOR CLEANING 
NATURAL GAS PIPE LINES 


4” Size—TYPE JRN—2” to 4” sizes will pass 11/2 R- 
90° Bends. No valves other than full diameter thru 
port valves. 








Use TYPE SCN-51 for 6” size. 
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8” Size—TYPE WC-11—8” to 14” will 
traverse 6 foot radius field bends, full 
diameter side openings at 45°. 


SPRINGS COMPENSATE for BRUSH WEAR. 


20” Size—TYPE GP-2—16” to 
30” 200 Ib. SPRING forces the 
brushes against pipe wall—COM- 
PENSATING for WEAR. Will tra- 
verse round opening gate or plug 
valves. 





SPRINGS and BRUSHES are iden- 
tical and interchangeable for all 
types and sizes of GP-PIGS. 


24” Size—GP-3—18” 
to 30” sizes will pass 
1% R-30° bends. 
SPRINGS COMPEN- 
SATE for BRUSH WEAR 
ASSURING full section 
cleaning efficiency. 
GP-3 consists of two 
Type GP-1 Pigs. Each 
unit may be used as 
individuol pig. 





| Pe DP Williamson, Inc. 


TULSA 9, OKLAHOMA 
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Propose Development 
Underground Storage 


Tennessee Gas Transmission Com- 
pany, of Houston, Texas, and United 
Natural Gas Company, of Oil City, 
Pennsylvania, have filed a joint appli- 
cation with the Federal Power Com- 
mission seeking authorization to con- 
struct facilities necessary to develop 
and utilize an underground storage 
area for natural gas in the Hebron 
field in Potter County, Pennsylvania. 

The proposed project would in- 
clude 70 wells and 70 well measuring 
stations, approximately 89,530 ft of 
pipe, and appurtenant facilities. Esti- 
mated cost of the project is $7,757,- 
200. The application says that the fa- 
cilities will be paid for and owned 
jointly by the two companies. 

According to the application, the 
area, when developed, will have ca- 
pacity to hold efficiently in storage 22,- 
500,000,000 cu ft of active gas and 
the ability to deliver at least 225,000,- 
000 cu ft a day. Tennessee also is 
seeking authority to inject approxi- 
mately 23,800,000,000 cu ft of cush- 
ion gas into the storage area. 

Tennessee would use the proposed 
facilities to make available, during 
periods of maximum customer de- 
mand, up to an additional 200,000,- 
000 cu ft of gas per day, of which 
194,000,000 cu ft per day will enable 
Northeastern Gas Transmission Com- 
pany to serve additional customers in 
New England under a proposal in an- 
other proceeding, if granted. Other- 
wise this gas will be used to satisfy 
the demands of Tennessee’s other 
present and proposed customers, with 
the remaining 6,000,000 cu ft pro- 
viding additional flexibility along 
Tennessee’s system. United proposes 
to use the facilities to aid in provid- 
ing safe, efficient, and uninterrupted 
service to its customers, the applica- 
lion states. 


United Awards Contracts 
For 1000 Miles of Line 


\ contract has been awarded to 
Brown and Root, Inc. of Houston cov- 
ering various phases of engineering, 
construction, and other services on 
more than 1000 miles of pipe line to 
be built by United Gas Pipe Line Com- 
pany in Texas, Louisiana, and Mis- 
sissippi, it was announced by United 
officials in Shreveport. It was also 
stated that a contract covering addi- 
tional major portions of the project 
was virtually completed with Gulf- 
Southern Contractors of Fort Worth. 

The Federal Power Commission has 
issued a certificate of public conveni- 
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ence and necessity to United Gas Pipe 
Line Company on its application to 
construct these facilities, which will 
provide an initial increase in capacity 
of approximately 920,000,000 cu ft 
of gas a day. Cost of the pipe lines 
and other facilities will be in excess 
of $111,000,000. It is planned to be- 
gin construction work on the project 
at an early date. 

The enlarged facilities will serve the 
multiple purpose of increasing the 
flexibility of the United Gas system, 
provide new and substantial addi- 
tional reserves of natural gas, obtain 
a more balanced distribution of re- 
serves presently connected, and pro- 
vide capacity to meet requirements of 
an additional volume of sales. 

Construction in Texas will include 
approximately 319 miles of 30-in. 
pipe, 53 miles of 24-in., 4 miles of 20- 
in., a new 8000-hp compressor sta- 
tion at Needville, and facilities to pro- 
vide an additional 34,200-hp at exist- 
ing compressor stations at Refugio, 
Edna, Goodrich, and Magasco. 

In Louisiana, approximately 430 
miles of pipe lines varying in size 
from 8 to 30 in. will be constructed. 
New compressor stations are to be 
built in the vicinity of Lafayette and 
in Livingston Parish. 

In Mississippi, the project will in- 
clude approximately 200 miles of 30- 
in., 24-in., and 20-in. pipe line and 
a compressor station at Verna, near 
McComb. 

The project also provides for a 20- 
in. and a 14-in, line extending approx- 
imately 28 miles into the Gulf of Mex- 
ico from the Louisiana coast. This 
line will tie in new reserves to United’s 
system from the Eugene Island area. 


New Generator for 
Blythe Station 


Contract for the installation of a 
fourth electric generator unit at the 
Blythe compressor station of South- 
ern California Gas Company was 
awarded to the Ofcco Construction 
Company of Long Beach. 

Electricity is generated at the 
Blythe compressor station for the 
plant’s requirements, which include 
powering of all electric motors and 
lighting for both the plant itself and 
for the employee cottages. 

The present installation consists of 
three motor generator sets, each hav- 
ing an output of 250 kw. Ingersoll- 
Rand 8-cyclinder gas engines rated at 
370 hp each are used to drive the 
General Electric generators, which 
produce 440-volt, 60-cycle current. 

Expansion of the compressor plant 
and installation of the tenth compres- 
sor unit has made necessary the ad- 
dition of this fourth generator set, 
which will be identical to the others. 





Service Company Buys 
Pipe Line From Humble 


Service Pipe Line Company has 
purchased Humble Pipe Line Com. 
panys Albany gathering and trunk 
line system between Albany and 
Ranger, Texas, that serves 320 leases 
and 1633 wells with a calendar-day 
allowable of about 10,000 barrels of 
oil, it was announced by Service Pres. 
ident J. L. Burke, Tulsa. Neither 
Burke nor O. Q. Lomax, Houston, 
Humble Pipe Line president, revealed 
the consideration involved. 

The west central Texas production 
served by the Albany system is situ- 
ated mostly in Shackelford and 
Throckmorton counties. A few of the 
320 leases are in the southeast corner 
of Haskell and in the northwest corner 
of Stephens counties. The system in- 
cludes about 300 miles of 2 to 8-in. 
pipe, several small working tanks, 
pumping units, and miscellaneous op- 
erating equipment and buildings. 


Applications of Six 
Companies Consolidated 


The Federal Power Commission 
has consolidated the applications of 
six New England utility companies, 
all of which are seeking natural gas 
from Northeastern Gas Transmission 
Company, with Northeastern’s pend- 
ing application for authority to serve 
additional markets in the area. 

The six New England companies, 
all of which have asked the FPC to 
direct Northeastern to extend its trans- 
mission facilities to connections with 
the utilities in the areas they serve, 


are: Portland Gas Light Company, of - 


Portland, Maine; Biddeford and Saco 
Gas Company, of Saco, Maine; Gas 
Service, Inc., of Exeter, New Hamp- 
shire; Allied New Hampshire Gas 
Company, also of Exeter; Greenfield 
Gas Light Company, of Greenfield, 
Massachusetts; and Gardner Gas Fuel 
and Light Company, of Gardner, 
Massachusetts. 

The commission previously issued 
an order dismissing Northeastern’s 
application, except for the part in 
which authorization is requested for 
service to Greenfield Gas Light Com- 
pany and Gardner Fuel and Light 
Company and to distributing com- 
panies in Maine and New Hampshire. 

Northeastern requested the com- 
mission to consolidate its application 
with those of the six utilities, on the 
ground that common questions of law 
and fact are involved. The commis- 
sion said that “it appears that the 
public interest would be served by the 
consolidation . . . because of the com- 
mon issues involved, and orderly pro- 
cedure requires such consolidation. 
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Back in 1948, a committee headed 
by Ralph Paine, manager of Standard 
of California’s pipe line department. 
called together a group of their fellow 
pipeliners at the University Club in 
Los Angeles, to do honor to E. L. 
Adams, vice president of General Pe- 
troleum Corporation in charge of pipe 
lines, and Arthur Gore, Richfield Oil 
Corporation’s pipe line superinten- 
dent, both of whom had just been re- 
tired by their respective companies 
after many years of splendid serv- 
ice. These gentlemen were widely ex- 
perienced oil men. well known and 
highly regarded in the industry, and 
their brother pipeliners turned out in 
force to pay them the tribute they 
well deserved. The occasion in its 
entirety, indeed, was so thoroughly 
enjoyable it crystallized an idea that 
had been shaping in the minds of 
western pipeliners for a long time. 
That was, to form an organization, 
purely social, but with some emin- 
ently commendable motives, nonethe- 
less. 

_In the first place such an organiza- 
tion would provide a medium for the 
tecognition of outstanding service in 
the transportation end of the petro- 
leum business—a consummation de- 
Voutly to be wished. In the second 
place, and this is highly important, 
loo, it would offer to retiring and re- 
ted executives of the pipe line group 


~~ 


*Pacific Coast Editor. 
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W. C. Roberts 


Western Pipeliners Club 


Organization of this body provides medium for 


of continued contact for retired pipeliners 


RICHARD SNEDDON* 


that continuity of contact which, in 


advancing age, makes all the differ- 


ence between merely existing in iso- 
lation and living in enjoyable consort 
with men of common ideals and inter- 
ests. Finally, and while this may not 
have been a conscious consideration 
it is certainly pertinent, such an or- 
ganization could become a medium 
for the pent-up expositions and ex- 
postulations of one of the most inar- 
ticulate segments of the petroleum in- 
dustry. 

It is dificult to understand why a 
colorful and altogether exciting phase 
of operation like pipelining should 
not be utilized much more than it is 
by the industry in its efforts to im- 
press lay people with the drama, 
pathos, and the essentiality of its bus- 
iness. The construction, operation, 
and maintenance of pipe line sys- 
tems is an adventurous enterprise that 
is simply loaded with the episode and 
event of which good public relations 
copy is composed. The silent flow ‘of 


endless rivers of petroleum through . 


subterranean channels is accom- 
plished with the very minimum of man 
power, and represents a story of en- 
gineering triumph and _ operational 
acumen that is really consequential. 
There is nothing simple about the 
segregation and storage of prodigious 
volumes of widely diverse commodi- 


EXCLUSIVE 


F. E. Coyle 


Laurence Andrew J. L. Martin 


recognition of outstanding service and a means 


ties, nor the intermittent transfer of 
these various commodities through 
the same line with negligible admix- 
ture. The dispatching process that 
keys every movement in the entire 
complex system is a fascinating as 
well as efficient example of central 
control; and the technical know-how 
that assures daily receipt and delivery 
of immense quantities of oil uninter- 
ruptedly year in and year out is the 
kind of stuff on which public confi- 
dence can be built. But these are just 
the routine responsibilities of the 
pipeliner, and perhaps one of the rea- 
sons we hear so little about them is 
that the pipeliner does them all so 
competently and at the same time so 
unobtrusively that he is something 
like the athlete who has become so 
skilled in his specialty that he makes 
it look ridiculously easy. 

Getting back to the main theme, 
however, the success of that gathering 
of pipeliners in 1948 resulted in the 
appointment of a two-man committee, 
consisting of J. L. “Jake” Martin, 
then vice president and director of 
pipe lines, General Petroleum Corpo- 
ration, and Frank Coyle, superinten- 
dent of pipe lines, Tide Water Asso- 
ciated Oil Company, to draft a con- 


_stitution and present an organiza- 


tional plan. Two additional meetings 
were held thereafter, one in 1948 and 
one in 1949, At the latter, Jake Mar- 
tin and E. L. “Ed” Lucas, former head 
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Officers of the Western Pipeliners 
Club, left to right: L. E. Joses, general 
pipe line superintendent, Standard of 
California, acting secretary-treasurer; 
W..C. ““Bob"’ Roberts, manager of 
pipe lines, Shell Oil Company, presi- 
dent; and F. E, Coyle, superintendent 
of pipe lines, Tide Water Associated 
Oil Company, vice president. 


field scout of Standard Oil Company. 
were the honor guests, following their 
innounced retirement. 

There was still up to that time no 
formal organization and it. was not 
until early in 1950 that the Western 
Pipeliners Club actually came into 
being. W. C. “Bob” Roberts, manager 
of pipe lines, Shell Oil Company, was 
named president; F. E, “Frank” 
Coyle, pipe line superintendent of 
lide Water Associated Oil Company, 
vice president, and Ed Saunders, Stan- 
dard of California, was named secre- 
tary-treasurer. Some time ago, Ed 
Saunders went to Beirut to take part 
in the construction of the Trans-Arab- 
ian Pipe Line for Aramco, and L. E. 
Joses, general superintendent of pipe 
lines for Standard, was appointed act- 
ing secretary-treasurer in his place. 

The Western Pipeliners Club now 
holds two dinner meetings and two 
luncheon meetings a year and the ar- 
rangements for these are in the hands 
of an affable entertainment and re- 
ception committee, consisting of Bill 
Davidson, assistant pipe line superin- 
tendent of Tide Water Associated Oil 
Company, chairman; M. C. “Al’’ Al- 


corn, assistant manager of pipe lines. 
Shell Oil Company, and N. F. “Norm” 
Anderson, pipe line manager, Rich- 
field Oil Corporation. The roster is 
made up of regular members—active 
supervisory and executive pipeliners; 
associate members —— pipe line con- 
tractors, and honorary members—re- 
tired supervisory and executive pipe- 
liners. There is no fixed meeting place, 
the venue being changed each time 
to make it more convenient for some 
group or other to attend, that is, mem- 
bers from the Valley, Coastal, or Ba- 
sin areas. 

Although there are no regularly 
scheduled speakers for the club meet- 
ings, old timers are encouraged to 
reminisce and this they do in no un- 
certain manner. A recent dinner gath- 
ering was held at the Turf Club Cafe 


in Los Angeles to pay tribute to Laur. 
ence Andrew, manager of the General 
Petroleum Corporation pipe line de- 
partment, who was retired early in 
January after 38 years’ service. and 
has been a popular member of the 
club since its inception, 

All the circumstances relating to 
his original employment by GP and 
the details of his subsequent experi- 
ences were related by Jake Martin 
and amplified by E. L. Adams. Then 
Fred Simms, retired Shell Oil Com- 
pany pipe line executive, gave an im- 
promptu talk on “the good old days” 
in which he described early methods 
and recalled many amusing and other- 
wise interesting events in his long and 
colorful career. Fred is now largely 
devoting his time to the raising of 
stock on a sizable ranch that keeps 


Recognizable in this group, reading clockwise round the table are Harry Brown, Jap Connell, 
E. L. Adams, Roy Kline, H. H. McQueen, L. E. Joses, Elmer Dreyer, D. F. Purdy, 
N. F. Anderson, Joe Young, Sam Taber, Nick Ugrin, George Hood, and Jack Robertson. 
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Heres real pumping power for Pipe tines 


Atco Diesel engine pumping installation at Patoka Station of The 
Texas-Empire Pipe Line Company System uses NO spare units. 


Operation of these Alco diesels is so reliable that the 
Patoka Illinois Station uses no spare units—and yet 
must be ready at all times to pump vital crude oil 
by pipe line to refineries and connecting carriers. 
That’s why Alco medium speed Diesels have been 
picked for the job. These dependable engines have 
operated 96% of the elapsed time at 94% of the 
manufacturer’s rating, using centrifuged line crude 
for fuel. Operation is so reliable that the station uses 


Outside view Patoka Pumping Station 


PERT 











Three Alco Diesels pumping crude at Patoka 


SPEED Vs. WEAR 


Remember, since piston speed and journal travel per 
minute are both almost the same in medium speed and 
slow speed engines, wear is equivalent as well. Not 
only do you get unequalled dependability with Alco 
Diesels—you get long wear and low maintenance 
costs, no matter how difficult the service conditions. 
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no spare units. Such dependable performance is the 
chief reason why in the last ten years more Alco 
Diesels have been installed in oil pipe line pumping 
service in the U. S. and Canada than any others. For 
more details check now with American Locomotive 
Company, 30 Church Street, New York 7, or the 
nearest Alco Sales Office at Beaumont, Chicago, 
Cleveland, Houston, Kansas City, San Francisco, 
Schenectady, St. Louis. 


Close-up view of one of the Alco Diesels at Patoka 


Pie sie ~ 
wt SS 


e j 
hi 











To obtain more information on products advertised see page E-37 





Here, proceeding clockwise round the table and beginning at the left corner are Bill Abernathy, Jack Pate, 
A. E. ‘‘Art’’ Smothers, Charlie Reasoner, Howard Robinson, L. Andrew, J. L. Martin, W. W. Thoburn, Leo Trueblood, 
Bill Lyle, W. J. McArthur, O. M. ‘‘Curley’’ Working, T. A. Jones, F. O. McKeany, Austin Joy, and Bill Davidson. 


him even busier than he used to be 
when he was working. 

Others who added substance to a 
thoroughly entertaining evening were 
R. F. “Roy” Kline, former GP super- 
intendent; Fritz Karge, retired trans- 
portation engineer from Union Oii 
Company; A. E. “Art” Smothers, re- 
tired contract superintendent for 


Standard of Cal; W. J..McArthur, de- 
veloper of the McArthur packing that 
is known to every pipe line engineer, 
and last, to talk in his own defense 
and to narrate some of his more ex- 
citing experiences, the honor guest 
himself, Laurence Andrew. 

Among those listening attentively 
to the speakers were Roger Enders, 


Entertainment committee of the Western Pipeliners Club: Left to right, 
W. S. ‘Bill’ Davidson, assistant pipe line superintendent, 

Tide Water Associated Oil Company; N. F. ‘‘Norm"’ Anderson, .- 
pipe line manager, Richfield Oil Corporation; and M. C. ‘‘Al'’ Alcorn, 
assistant pipe line manager, Shell Oil Company. 


D-38 


the tall, youthful looking Hancock Oil 
Company superintendent; Elmer 
Dreyer, general superintendent of 
pipe lines, The Texas Company: Leo 
Trueblood, Wilshire Oil Company 
pipe line chief whose name would 
have been ideal for a Horatio Alger 
type novel; Curly Working, the ubiq- 
uitous avocado merchant from Pla- 
centia; W. W. Thoburn, Richfield’s 
northern division superintendent, no 
relation, he claims, to Joe Thoburn, 
a famed Scottish bantie fighter; Don 
Purdy, Richfield’s chief engineer of 
pipe lines, whose name also suggests 
a Caledonian origin; Howard Robin- 
son, Union Oil Company’s manager 
of pipe lines, a recent convert to the 
popular practice of digging trenches 
around a recumbent golf ball; Jack 
Robertson, retired Signal Pipe Line 
Company executive, and brother of 
Alex Robertson, one of the west’s con- 
struction moguls; Francis O. Me- 
Keany, superintendent of oil move- 
ments for Shell Oil Company, and a 
hotshot bowler who claims that there 
is nothing like a split to make you for- 
get your other troubles; Bill Aber- 
nathy, the Pacific Pipe Lines execu- 
tive, to whom all the boys offered 
their combs when the photographer 
arrived, and Jack Pate, Union's south- 
ern division superintendent, whose at- 
tempts to corner the beef market have 
just barely failed. 

Also glimpsed in the gathering were 
Jap Connell and Austin Joy. repre: 
senting the Bechtel interests: Earl 
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Cammack, Richfield’s southern dis- 
trict superintendent, and another chap 
we seem to have known for a million 
years; Harold McQueen, Shell’s 
southern district superintendent, and 
a terrific basketball fan—he tells us 
that the first baskets were made by 
Indians, Then there was Barney Laul- 
here, scion of a well known pipe line 
family, now of Hood Construction 
Company; Harry Brown, a popular 
member of the same institution: 
George Hood, the man who started 
the foregoing construction organiza- 
tion and finally sold out to the Laul- 
here interests; Bill Lyle of the W. M. 
Lyle Construction Company, Avenal: 
A. E. “Art” Smothers, and Charlie 
Reasoner, the latter succeeded Art as 
contract superintendent in Standard 
of Cal’s pipe line department. 

Nick Ugrin, Union Oil Company’s 
northern division superintendent, was 
there and we learned that he too has 
taken to burrowing under trees with 
his mashie. Another pair of Union 
Oilers much in evidence were Johnny 
White, supervisor of pipe line opera- 
tions and Sam Taber, senior engineer 
of pipe lines, both of whom find their 
diversion in basement woodwork 
shops where they manufacture odd 
pieces of furniture and huge quanti- 
ties of sawdust, which they are now 
trying to market as breakfast cereal; 
and last but by no means least, Joe 


Latex To Construct Stations for Plantation 


C. R. Younts, president, Plantation 
Pipe Line Company, announces that 
Latex Construction Company of Geor- 
gia, with principal offices in Atlanta, 
has been awarded a contract, amount- 
ing to approximately $1,500,000, for 
the construction of stations and termi- 
nals required in the company’s $52,- 
000,000 expansion program. 

Plantation is presently expanding 
its facilities by the installation of 432 
miles of 18-in. pipe and 275 miles of 
14-in. pipe being laid parallel to the 
company’s present main line from 


Baton Rouge, Louisiana to Charlotte, 
North Carolina. 

The contract awarded to W. E. 
Honey, president of Latex, calls for 
the enlargement of certain existing 
pump station buildings at Baton 
Rouge, Louisiana; Collins, Missis- 
sippi; Akron and Silver Run, Ala- 
bama; Bremen and Center, Georgia; 
and Spartanburg, South Carolina; 
and also for the enlargement of exist- 
ing terminals to handle the increased 
volume at all main line points be- 
tween Baton Rouge and Charlotte. 
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Williamson Pipe Line Pigs” 
FOR CLEANING 








NATURAL GAS PIPE LINES 


4” Size—TYPE JRN—2” to 4” sizes will pass 11/2 R- 
90° Bends. No valves other than full diameter thru 
port valves. 


Use TYPE SCN-51 for 6” size. 





Young, the personable proprietor of 
the pipe line company by the same 
name, and A. B. Polley, his superin- 
tendent. There were others no doubt 
who should have been mentioned here 
and these we hope will understand 
that the omission is due not to bad 
manners but to a poor memory. 
From the opening of the cocktail | 
hour to the closing exercises this meet- _| |} | — 20” Size—TYPE GP-2—16” 
ing of the Western Pipeliners Club 
was a comfortably informal and PENSATING for WEAR. Will tro- 
wholly enjoyable affair. It demon- : | am verse round opening gate or plug 
strated in its actuality much better | : + Fs valves. 
than these words can do the worth- % 
whileness of the pipe line club idea. 
It is obvious that the organization is 
filling a definite area need. Its mem- 
bership includes the pioneer greats 
of the western pipe line industry and 
most of the present top executives. In 
the club they have found a medium 
for the expansion of acquaintance- 
ships in their occupational spheres. 
as well as for the honoring of distin- 
guished service and accomplishment 
in the pipe line field. Perhaps, how- 
ever. its most important function, and 
one ihat it certainly performs well, is 
to provide continuity of contact with 
Pipe line people for those pipe line 
executives who have spent their lives 
in the work and might otherwise now 
€ completely severed from their 
former friends by retirement.» % % 


8” Size—TYPE WC-11—8” to 14” will 
traverse 6 foot radius field bends, full 
diameter side openings at 45°. 


SPRINGS COMPENSATE for BRUSH WEAR. 


to 
30” 200 Ib. SPRING forces the 
brushes against pipe wall—COM- 








SPRINGS and BRUSHES are iden- 
tical and interchangeable for all 
types and sizes of GP-PIGS. 


24” Size—GP-3—18” 
to 30” sizes will pass 
1% R-30° bends. 
SPRINGS COMPEN- 
SATE for BRUSH WEAR 
ASSURING full section 
cleaning efficiency. 
GP-3 consists of two 
Type GP-1 Pigs. Each 
unit may be used as 
individual pig. 

*Patents Pending 


1 i DD Williamson, Inc. 


TULSA 9, OKLAHOMA 
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NEWS 


Propose Development 
Underground Storage 


Tennessee Gas Transmission Com- 
pany, of Houston, Texas, and United 
Natural Gas Company, of Oil City, 
Pennsylvania, have filed a joint appli- 
cation with the Federal Power Com- 
mission seeking authorization to con- 
struct facilities necessary to develop 
and utilize an underground storage 
area for natural gas in the Hebron 
field in Potter County, Pennsylvania. 

The proposed project would in- 
clude 70 wells and 70 well measuring 
stations, approximately 89,530 ft of 
pipe, and appurtenant facilities. Esti- 
mated cost of the project is $7,757,- 
200. The application says that the fa- 
cilities will be paid for and owned 
jointly by the two companies. 

\ccording to the application, the 
area, when developed, will have ca- 
pacity to hold efficiently in storage 22,- 
500,000,000 cu ft of active gas and 
the ability to deliver at least 225,000,- 
000 cu ft a day. Tennessee also is 
seeking authority to inject approxi- 
mately 23,800,000,000 cu ft of cush- 
ion gas into the storage area. 

Tennessee would use the proposed 
facilities to make available, during 
periods of maximum customer de- 
mand, up to an additional 200,000,- 
000 cu ft of gas per day, of which 
194,000,000 cu ft per day will enable 
Northeastern Gas Transmission Com- 
pany to serve additional customers in 
New England under a proposal in an- 
other proceeding, if granted. Other- 
wise this gas will be used to satisfy 
the demands of Tennessee’s other 
present and proposed customers, with 
the remaining 6,000,000 cu ft pro- 
viding additional flexibility along 
Tennessee’s system. United proposes 
to use the facilities to aid in provid- 
ing safe, efficient, and uninterrupted 
service to its customers, the applica- 
tion states. 


United Awards Contracts 
For 1000 Miles of Line 


\ contract has been awarded to 
Brown and Root, Inc. of Houston cov- 
ering various phases of engineering, 
construction, and other services on 
more than 1000 miles of pipe line to 
be built by United Gas Pipe Line Com- 
pany in Texas, Louisiana, and Mis- 
sissippi, it was announced by United 
officials in Shreveport. It was also 
stated that a contract covering addi- 
tional major portions of the project 
was virtually completed with Gulf- 
Southern Contractors of Fort Worth. 

The Federal Power Commission has 
issued a certificate of public conveni- 


D-40 


ence and necessity to United Gas Pipe 
Line Company on its application to 
construct these facilities, which will 
provide an initial increase in capacity 
of approximately 920,000,000 cu ft 
of gas a day. Cost of the pipe lines 
and other facilities will be in excess 
of $111,000,000. It is planned to be- 
gin construction work on the project 
at an early date. 

The enlarged facilities will serve the 
multiple purpose of increasing the 
flexibility of the United Gas system, 
provide new and substantial addi- 
tional reserves of natural gas, obtain 
a more balanced distribution of re- 
serves presently connected, and pro- 
vide capacity to meet requirements of 
an additional volume of sales, 

Construction in Texas will include 
approximately 319 miles of 30-in. 
pipe, 53 miles of 24-in., 4 miles of 20- 
in., a new 8000-hp compressor sta- 
tion at Needville, and facilities to pro- 
vide an additional 34,200-hp at exist- 
ing compressor stations at Refugio, 
Edna, Goodrich, and Magasco. 

In Louisiana, approximately 430 
miles of pipe lines varying in size 
from 8 to 30 in. will be constructed. 
New compressor stations are to be 
built in the vicinity of Lafayette and 
in Livingston Parish. 

In Mississippi, the project will in- 
clude approximately 200 miles of 30- 
in., 24-in., and 20-in. pipe line and 
a compressor station at Verna, near 
McComb. 

The project also provides for a 20- 
in. and a 14-in. line extending approx- 
imately 28 miles into the Gulf of Mex- 
ico from the Louisiana coast. This 
line will tie in new reserves to United’s 
system from the Eugene Island area. 


New Generator for 
Blythe Station 


Contract for the installation of a 
fourth electric generator unit at the 
Blythe compressor station of South- 
ern California Gas Company was 
awarded to the Ofcco Construction 
Company of Long Beach. 

Electricity is generated at the 
Blythe compressor station for the 
plant’s requirements, which include 
powering of all electric motors and 
lighting for both the plant itself and 
for the employee cottages. 

The present installation consists of 
three motor generator sets, each hav- 
ing an output of 250 kw. Ingersoll- 
Rand 8-cyclinder gas engines rated at 
370 hp each are used to drive the 
General Electric generators, which 
produce 440-volt, 60-cycle current. 

Expansion of the compressor plant 
and installation of the tenth compres- 
sor unit has made necessary the ad- 
dition of this fourth generator set, 
which will be identical to the others. 


Service Company Buys 
Pipe Line From Humble 


Service Pipe Line Company has 
purchased Humble Pipe Line Com. 
pany’s Albany gathering and trunk 
line system between: Albany and 
Ranger, Texas, that serves 320 leases 
and 1633 wells with a calendar-day 
allowable of about 10,000 barrels of 
oil, it was announced by Service Pres. 
ident J. L. Burke, Tulsa. Neither 
Burke nor O. Q. Lomax, Houston, 
Humble Pipe Line president, revealed 
the consideration involved. 

The west central Texas production 
served by the Albany system is situ- 
ated mostly in Shackelford and 
Throckmorton counties. A few of the 
320 leases are in the southeast corner 
of Haskell and in the northwest corner 
of Stephens counties. The system in- 
cludes about 300 miles of 2 to 8-in. 
pipe, several small working tanks, 
pumping units, and miscellaneous op- 
erating equipment and buildings. 


Applications of Six 
Companies Consolidated 


The Federal Power Commission 
has consolidated the applications of 
six New England utility companies, 
all of which are seeking natural gas 
from Northeastern Gas Transmission 
Company, with Northeastern’s pend- 
ing application for authority to serve 
additional markets in the area. 

The six New England companies, 
all of which have asked the FPC to 
direct Northeastern to extend its trans- 
mission facilities to connections with 
the utilities in the areas they serve, 
are: Portland Gas Light Company, of 
Portland, Maine; Biddeford and Saco 
Gas Company, of Saco, Maine; Gas 
Service, Inc., of Exeter, New Hamp- 
shire; Allied New Hampshire Gas 
Company, also of Exeter; Greenfield 
Gas Light Company, of Greenfield, 
Massachusetts; and Gardner Gas Fuel 
and Light Company, of Gardner, 
Massachusetts. 


The commission previously issued 
an order dismissing Northeastern’s 
application, except for the part in 
which authorization is requested for 
service to Greenfield Gas Light Com- 
pany and Gardner Fuel and Light 
Company and to distributing com- 
panies in Maine and New Hampshire. 

Northeastern requested the com- 
mission to consolidate its application 
with those of the six utilities, on the 
ground that common questions of law 
and fact are involved. The commis- 
sion said that “it appears that the 
public interest would be served by the 
consolidation . . . because of the com- 
mon issues involved, and orderly pro- 
cedure requires such consolidation. 
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NEWS 


Humble Sells Interest 
In Bayou System 


T. E. Swigart, president of Shell 
Pipe Line Corporation, announces 
that Bayou Pipe Line System owner- 
ship interests were modified, effective 
March 1, through purchase from 
Humble Pipe Line Company of its en- 
tire interest in the system by the other 
five owner common-carrier pipe line 
companies. Revised ownership inter- 
ests in the System will be: 

In Segment I, Baytown to Neches, 
estimated total capacity 43,000 bbl 
daily, as follows: Shell Pipe Line 
Corporation, 47.91 per cent; Fairfax 
Pipe Line Company, 31.26 per cent; 
Crown Central Pipe Line and Trans- 
portation Corporation, 12.03 per 
cent; Pure Transportation Company, 
6.12 per cent; and Atlantic Pipe Line 
Company, 2.68. per cent. 

In Segment II, Neches to Baton 
Rouge, estimated total capacity 52,- 
00 bbl daily, as follows: Shell 39.47 
per cent; Fairfax 21.85 per cent; 
Crown 8.40 per cent; Pure 21.06 per 
cent; Atlantic 9.22 per cent. _ > 

The Bayou System is a refined 
products pipe line, owned in undi- 
vided interests by the several carriers, 
which connects refineries at Pasadena, 
Deer Park, Texas City, Smith’s Bluff, 
and Atreco, Texas, with the initial 
station of Plantation Pipe Line Com- 
pany near Baton Rouge, Louisiana, 
and with the river terminal of Pure 
Oil Company at Port Allen, Louisi- 
ana. m 

The Bayou System was designed 
and built during 1942-43, and is being 
operated by Shell Pipe Line Corpora- 
tion for itself and as contractor for 
the other owners. Physical plant in- 
cludes tank farms at Baytown, Texas, 
and Port Neches, Texas; seven main- 
line pump stations at Baytown, Han- 
kamer, Fannett, and Port Neches, 
Texas, and Buhler, Basile, and Court- 
ableau, Louisiana; and 186 miles of 
10-in. trunk line, 68 miles of 8-in. 
trunk line, and 67 miles of 8, 6, and 
4-in. feeder lines. No substantial 
changes in plant are immediately con- 
templated as a result of the change 
in ownership interests. 


Pipe Line Revenues 
Increased in 1950 

The accompanying table shows for 
the years 1941-1950 the transporta- 
tion revenue and the number of bar- 
els of oil originated on line and re- 
celved from connections as reported 
by large oil pipe line companies subj- 
ect to the jurisdiction of the Interstate 
Commerce Commission. Transporta- 
lion revenue of these lines increased 
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17.3 per cent in 1950 over 1949 and 
traffic volume was up 12.6 per cent. 
In comparison with the returns for 
1941 (essentially a prewar year) the 
carriers’ 1950 revenues were up 75.7 
per cent and traffic volume increased 
80.1 per cent. The marked postwar 
expansion in oil pipe line operations 
is indicated by the fact that in each of 
the four postwar years 1947-1950 the 
volume of traffic and the revenues ex- 
ceeded those of the peak war year 
1944, These increases in traffic and 
revenue, however, are presumably at- 
tributable in part to a considerable 
postwar expansion of the pipe line net- 
work. Oil pipe line companies sub- 
ject to the jurisdiction of the ICC 
reported a total of 111,615 miles of 
line operated (both trunk and gather- 
ing) at the close of the year 1944 as 
compared with 124,984 miles on De- 
cember 31, 1949, or an increase of 12 
per cent. Mileage figures for 1950 are 
not yet available. 

The results of the operations of the 
“Big Inch” and “Little Inch” (gov- 
ernment financed pipe lines) during 
the war years are not included in the 
figures in the table since these car- 
riers did not report to the ICC dur- 
ing the war and were subsequently 
converted to natural gas lines. The 
larger proportion of oil transported 
by the “Big Inch” line during the war, 
however, was originated by carriers 
reporting to the ICC. All of the oil 
transported by the “Little Inch” was 
originated on its own line, 





Number of barrels 
of oil originated 
on line and 
received from 


Transportation connections! 


Year revenue! Thousands 
1941 .. $233,085,128 1,488,838 
1942 . 227,967,538 1,619,579 
_ 261,571,709 1,949,685 
1944 - 290,293,589 2,235,400 
1945 - 279,982,686 2,174,677 
1946 273,326,620 2,107,417 
1947 .. 300,092,514 2,317,256 
1948 342.534,525 2,559,912 
1949 _ 349,005,607 2,381,810 
1950 , 409,458,402 2,681,574 
Per cent 

increase: 

1950 over 


oo _—— 75.7 80.1 

1Based on quarterly reports of oil pipe lines 
having revenues of more than $500,000 per 
annum. 





Congress to Hear Rate 
Plea by Panhandle 


Panhandle Eastern Pipe Line Com- 
pany will carry its fight for higher 
rates to Congress and the public, Wil- 
liam G. Maguire, chairman of the 
board, told stockholders recently. The 
company’s film, “Natural Gas Pio- 
neer” will be shown to congressional 
leaders in Washington as the first 
move in the campaign. He disclosed 
that Panhandle has asked the FPC to 
permit rate increases to offset higher 
costs of purchased gas under the new 
8-cent minimum price edict in Kansas. 
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Interstate Acquires 
Canadian River Gas 


The Federal Power Commission has 
authorized Colorado Interstate Gas 
Company, of Colorado Springs, Colo- 
rado, to acquire and operate the fa- 
cilities of Canadian River Gas Com- 
pany, also of Colorado Springs. 

The authorization is conditioned, 
among other things, to provide that 
Colorado Interstate shall not propose 
any increase in rates, subject to FPC 
jurisdiction, attributable to the acqui- 
sition and merger. 

The FPC last July 20 authorized the 
two companies to build pipe line fa- 
cilities designed to carry additional 
natural gas to the Rocky Mountain 
area, The commission at that time, 
however, reopened the record on the 
acquisition proposal for hearing of 
testimony on the reasonableness of 
payments by Colorado to Southwest- 
ern Development Company, which 
controls Canadian. The commission 
heard oral argument on this phase of 
the/ proceeding on February 26. 

The terms and conditions in the 
transaction proposed as a part of the 
merger of the two companies provide 
that rights to liquid hydrocarbons in 
place will be granted to Southwestern 
Development Company, with Colo- 
rado to receive 50 per cent of the 
gross proceeds from the sale of cer- 
tain liquid hydrocarbons and 15 per 
cent of the net revenue from the hy- 
drocarbons resulting from the opera- 
tion of the Fritch Natural Gasoline 
Plant of Texoma Natural Gas Com- 
pany. 

The commission conditioned its au- 
thorization to provide that if the costs 
properly allocable to the hydrocar- 
bons exceed the amounts payable to 
Colorado pursuant to the transaction, 
then in any proceeding in which the 
effective or proposed rates of Colo- 
rado are’ under inquiry, this excess 
shall not be considered as a cost of 
service to Colorado’s natural gas cus- 
tomers and consumers. 





Take Time to 


Save Time— 
And Money 


Many items of equipment that 
will save you hours of time and 
your company thousands of 
dollars are described in the ads 
in this issue and in the New 
Machinery Department begin- 
ning on page E-37. 

Use the reply card, requiring 
no postage, to obtain complete 
details and prices. 
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This group photograph shows a typical turn-out of members of the Ark-La-Tex Measurement Society at its meeting on March 





aad 


8 in Shreveport, Louisiana. The speaker of the meeting was Earle Pitt, Foxboro Company, who discussed ‘‘Fundamental 





The first organization of measure- 
ment men in America has passed the 
140 membership mark and is expected 
to reach 250 before the end of the 
year. 

Starting from a group meeting of 
10 men in Shreveport, Louisiana, late 
in 1950 headed by Don Attaway of 
\rkansas Fuel Oil Company, the so- 
ciety held its organizational meeting 
on December 14, 1950, at the YMCA 
in Shreveport and adopted a consti- 
tution. The group selected the name 
of Ark-La-Tex Measurement Society 
and opened membership to any per- 
son engaged in some phase. of meas- 
urement in the oil and gas industry 
or the manufacture and sale of meas- 
uring equipment. 

The object of the society is to ex- 
tend and disseminate measurement 
knowledge, combine and acquaint fel- 


low workers, provide social and in- © 


dustrial contact whereby persons en- 
gaged in the profession may become 
more efficient in their job and better 
prepared for advancement, and to en- 
courage the development of a high 
degree of recognition for the profes- 
sion, 

President of the newly formed so- 
ciety is J. P. Knause, United Gas Pipe 
Line Company, Shreveport. Other of- 
ficers are: Ralph Worley, The Parade 
Company, Shreveport, vice president; 
Walter A. Stewart, Arkansas Natural 
Gas Corporation, Shreveport, treas- 


urer; and B. J. Caldwell, Texas East- 
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Principles of Orifice Meters.” 


First Measurement Society Growing in Membership 


ern Transmission Company, Shreve- 
port, secretary. 

Present membership represents 26 
oil and gas firms and supply com- 
panies in the states of Arkansas, Lou- 
isiana, and Texas. 

Monthly programs have been plan- 
ned and arranged for the entire year. 
In December, a demonstration and ex- 
planation of the mechanics and re- 
quirements of the standard gasoline 
content test by the charcoal meter 
method was presented. At the January 
meeting. a demonstration was given 
of the distillation procedure, compu- 
tation of results was explained, and 
the equipment displayed. 

The meeting in February featured 
a demonstration of the determination 
of gas specific gravity, using both the 
Acme‘and Anibus portable balances. 
At this meeting, the equipment was 
dismantled and explained in detail 
and the procedure analyzed step by 
step. 
The March meeting reached the 
peak in attendance when 108 mem- 
bers were present to witness a demon- 
stration and lecture on the funda- 
mental mechanics and principles of 
the orifice meter. 

These programs are presented by 
experts in the field and the speakers 
are selected because of their knowl- 
edge of the subject. An interesting 
aspect of the attendance is that more 
than 20 per cent of the members see 
actual equipment and demonstrations 





for the first time. 

At present, plans are being laid to 
make the society a national organiza- 
tion and establish local chapters in the 
various sections of the country where 
interest is sufficient to form a club. 
Employees of oil and gas companies 
or supply firms are invited to send 
representatives to- any meeting or 
write to any of the officers for infor- 
mation concerning membership or a 
local chapter. 


FPC Proposes Revision 
In Filing Procedure 


The Federal Power Commission has 
issued a notice of proposed rule mak- 
ing that would amend the regulations 
under the Natural Gas Act relating to 
the form and filing of applications for 
certificates of public convenience and 
necessity. 

The proposed revision, the commis- 
sion said, would (1) help eliminate 
sketchy and incomplete applications 
requiring extensive correspondence to 
supply deficiences by placing upon 
the applicant the burden of adequate 
presentation of certificate applica- 
tions in intelligible form; (2) pro 
vide for the filing of abbreviated ap- 
plications in the case of relatively 
minor operations, sales, service, con 
struction, extensions or acquisitions, 
and (3) provide general improvement 
in the form and content of applica- 
tions. 
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SGA Expects Its Greatest Attendance at Biloxi 


A record-breaking attendance of 
1400 is in prospect for the Southern 
Gas Association’s 43rd annual’ con- 
yention at Biloxi, Mississippi, April 
23, 24, and 25. 

Sessions in the Buena Vista and 
Edgewater Gulf hotels will present a 
distinguished list of speakers dr ‘wn 
from business and industry the aa- 
tion over. A chief attraction will be 
the address to Tuesday morning’s gen- 
eral session by D. A. Hulcy of Dallas, 
president of the American Gas Asso- 
ciation. Hulcy, whose Lone Star Gas 
Company is a member of SGA, will 
sound the industry’s challenge for the 
times — “A United Gas Industry 
Speaks.” 

General convention chairman is J. 
L. Campbell of New Orleans Public 
Service, Inc. 

Tuesday morning’s session at the 
Buena Vista also will include reports 
by SGA President Carl H. Horne of 
the Alabama Gas Corporation, Birm- 
ingham, and Managing Director Ro- 
bert R. Suttle of Dallas. A_ talk. 
“Nearer Than You Think,” will be 
given by the Gulfport (Mississippi) 
editor-philosopher-humorist, Clayton 
Rand. 

Wednesday morning's general ses- 
sions will hear Dr. Watrous H. Irons, 
vice president of the Federal Reserve 
Bank at Dallas, discuss “Economic Ef- 
fects of the Federal Reserve System,” 
and Walter Couper of Industrial Re- 
lations Counselors, Inc., New York. 
give “An Appraisal of Employee Re- 
lations Trends.” 

Wednesday’s luncheon, also at the 
Buena Vista, will feature Dr. Kenneth 
McFarland, superintendent of Topeka 
(Kansas) schools, whose topic is 
“Five Buckets of Paint.” At this ses- 
sion officers will be elected and com- 
mittee reports given. 


At the Transmission Section meet- 
ing Monday afternoon, held at the 
Buena Vista, speakers will be N. C. 
McGowen of United Gas Pipe Line, 
Shreveport; E. B. Dunn, Keystone 
Pipe Line, Philadelphia, on “Instal- 
lation and Use of Micro-Wave on 
Pipelines,” and R. C. Ledford, man- 
ager of the Marine Gathering Com- 
pany, Houston, on “The Design and 
Construction of Off-Shore Pipelines.” 
Tuesday afternoon there will be a 
panel on transmission operating prob- 
lems, with Carl E. Cloud of Oklahoma 
Natural Gas, Tulsa, as moderator. 
Sub-topics and their leaders are: 
Transmission, Louis R. Records and 
Dwight H. Seely, Sohio Petroleum, 
Lake Charles, Louisiana, on “Well- 
head Free Fluid Knockouts;” J. H. 
Echterhoff, United Gas Pipe Line, 
Shreveport, “Removal of Fluids From 
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Natural Gas Before Entering Pipe- 
lines; and H. M. McDonald, Texas 
Eastern Transmission, Shreveport, 
“Best Methods to Obtain and Main- 
tain Maximum Efficiency on Pipe- 
lines;” Dispatching, E. D. Nutall, 
United Gas, Shreveport, “Remote 
Controls and Telemetering; Measure- 
ment,” E. E. Stovall, Lone Star Gas, 
Dallas, “Activities of Joint AGA- 
ASME Committee on Orifice Meter 
Test work at Rockville, Md.;” Rights- 
of-Way, J. W. Carneal, Texas Gas 
Transmission, Owensboro, Kentucky. 
“Erosion Control;” Transportation, 
W. C. McGee, Jr., Tennessee Gas 
Transmission, Houston, “Use of 
Mechanized Equipment in the Opera- 
tion and Maintenance of Pipelines;” 
Corrosion control, W. A. Broome, Ar- 
kansas Louisiana Gas, Shreveport, 
and compressor stations, G. Carl 
Cooper. Mississippi River Fuel Corp- 
oration, St. Louis, “Gas Turbines.” 
E. R. Cunningham of Texas Eastern 
Transmission, Shreveport, is section 
chairman. 

The joint transmission-distribution- 
employee relations luncheon will be 
held Tuesday in the Buena Vista’s 
Rose Room, The speaker will be R. 
H. Hargrove, president of Texas East- 
ern Transmission, Shreveport. 


Work Begins On Two 
PG&E Compressor Stations 


Construction forces are beginning 
preliminary work on the big Topock 
and Hinkley compressor stations of 
Pacific Gas and Electric Company’s 
new Super Inch natural gas main, and 
installation of a third station at Ket- 
tleman Hills will begin soon, the com- 
pany announces. 

The three plants, costing a total of 
$12,000,000, will enable P. G. and 
E. to increase the pipeline’s transmis- 
sion capacity from its present 200,- 
000,000 cu ft a day of Texas and New 
Mexico gas to 400,000,000 cu ft a day 
next fall. 


The plants are being built by the 
Bechtel Corporation, a partner in the 
three-company contracting organiza- 
tion that built the 502-mile Super 
Inch line from the California-Ari- 
zona border to San Francisco Bay. 

The stations are necessary to re- 
store the gas pressure, which grad- 
ually drops as the gas flows through 
the great 34-in. line, to approximately 
800 psi, in order to maintain a steady 
rate of transmission. The gas received 
at Topock now takes approximately 
214 days to reach the San Francisco 
Bay area. Next fall, at full line capac- 
ity, the gas will travel the distance in 
slightly more than a day. 








TO REPAIR PIPE LEAKS — 
QUICKLY, PERMANENTLY 


ANY PRESSURE — ANY TEMPERATURE 


eres % 


‘SKINNER-SEAL PIPE LINE CLAM 
long splits and bad corrosion leaks. 
In stock —all supply stores 


M.B. SKINNER COMPANY 


SOUTH BEND 21, INDIANA, U.S.A. 














Welding Saddles 


PELICAN WELL TOOL & SUPPLY CO. 
P. O. Drawer 1108 
Shreveport (84), La. 


SEE YOUR NEAREST 
SUPPLY HOUSE 


To obtain more information on products advertised see page E-37 





Drawing of new Oklahoma Contracting Company's administration building, Dallas, Texas. 


Oklahoma Contracting to Move to New Building May 1 


Oklahoma Contracting Company, 
Dallas, Texas, will move into its new 
building at 6512 Hines Boulevard 
May 1, T. A. Hester, president, an- 
nounces. The new structure, which 
will serve as the administration build- 
ing, is situated at the front of a large 
site now occupied by the company’s 
shops and warehouse. It is of striking 
contemporary design with wide over- 
hanging roofs and groups of contin- 
uous windows. The unbroken mason- 
ry surface of reddish-buff stone with 
Roman brick trim accentuates the 
horizontal lines of the basic design. 
lhe interior will be finished in nat- 
ural wood with plastered walls and 
partitions and acoustical ceilings. The 


building will have 5485 sq ft of floor 
space and there will be a connecting 
car shelter with 1212 sq ft. It will be 
air conditioned throughout. 

Adams and Adams are the archi- 
tects and Jansen Construction Com- 
pany general contractors. 

The Oklahoma Contracting Com- 


pany was founded in Tulsa, Okla- 
homa, in 1918 and moved to Dallas 
in the early 20’s. The founders were 
Thomas R. Jones, now chairman of 
the board, and Hester. Other officers 
include Paul R. Halbert and W. H. 
Law, vice presidents, and M. W. 
Staples, secretary-treasurer. 


Northeastern’s Request for Rehearing Denied 


The Federal Power Commission has 
issued an opinion and order denying 
the application of Northeastern Gas 
Transmission Company, of Spring- 
field, Massachusetts, for rehearing of 
the FPC’s January 10 order that dis- 
missed Northeastern’s application for 
authority to serve additional natural 


gas markets in the New England area. 

The commission also denied the 
joint application of Northeastern and 
Tennessee Gas Transmission for re- 
hearing of January 10 order dismiss- 
ing their interventions in the applica- 
tion of Algonquin Gas Transmission 
Company, of Boston, Massachusetts. 








250 ft. of air, 
instead of usual 210, 
holds full 90 Ibs. 
pressure in 2 
heavy rock drills 
instead of 70 lbs.; 
drills 35% more 
‘footage hourly 





more air, to do faster work 
JAEGER 3°, COMPRESSORS 


Jaeger “new standard” ratings average 20% higher than 
other portable compressors — 125 ft. instead of 105 for 
pressure testing lines; 250 ft. instead of 210, 365 ft. in- 
stead of 315, 600 ft. instead of old 500 for faster drilling 
at full pressure with same men and tools. 


Portable ‘‘Sure Prime’’ Pumps for fast dewatering: 
Small, easily moved, but pump big volume. See your Jaeger dis- 
tributor or send for catalogs and prices. 


THE JAEGER MACHINE CO. 


662 Dublin Avenue 
Columbus 16, Ohio 
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CLIENT 
CONFIDENCE 


NOW AND IN THE RECENT PAST 
we have been privileged to serve as 
Engineers-Constructors for a 


distinguished group of clients, INCLUDING: 











DESIGNED AND CONSTRUCTED 


LOSANGELES - SAN FRANCISCO +; New yor« 


u 








THE KINGDOM OF SAUDI ARABIA 
ARABIAN AMERICAN OIL COMPANY 


THE BAHREIN PETROLEUM COMPANY 
LIMITED 





IRAQ PETROLEUM COMPANY, LIMITED 
KUWAIT OIL COMPANY LIMITED 
MENE GRANDE OIL COMPANY 
TRANS-ARABIAN PIPE LINE COMPANY 
UNITED STATES ARMY ENGINEERS 


UNITED STATES NAVY 
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BECHTEL CORPORATION, 


To obtain more information on products advertised see page E-37 


BETHLEHEM PACIFIC COAST STEEL CORPORATION 


CALIFORNIA RESEARCH & DEVELOPMENT COMPANY 
COLUMBIA STEEL COMPANY 
CONTINENTAL CAN COMPANY, INC. 
CONTINENTAL OIL COMPANY 
CROWN-ZELLERBACH CORPORATION 
FOOD MACHINERY AND CHEMICAL CORPORATION 
GENERAL PETROLEUM CORPORATION 
HERCULES POWDER COMPANY 
HILO ELECTRIC LIGHT COMPANY, LTD. 
INTERPROVINCIAL PIPE LINE COMPANY 
LEVER BROTHERS COMPANY 
THE OHIO OIL CO. 

OWENS-CORNING FIBERGLAS CORPORATION 


PACIFIC ELECTRIC MANUFACTURING 
CORPORATION 


PACIFIC GAS AND ELECTRIC COMPANY 
REVERE COPPER AND BRASS INCORPORATED 
SALT LAKE PIPE LINE COMPANY 

SALT LAKE REFINING COMPANY 

SALT RIVER POWER DISTRICT 

SHELL CHEMICAL CORPORATION 

SOCONY VACUUM OIL COMPANY, INC. 

SOUTHERN CALIFORNIA EDISON COMPANY 

STANDARD OIL COMPANY OF CALIFORNIA 

STANDARD OIL COMPANY, THE (OHIO) 

TENNESSEE GAS TRANSMISSION COMPANY 

TEXAS ILLINOIS NATURAL GAS PIPELINE COMPANY 

TIDE WATER ASSOCIATED OIL COMPANY 

UNION OIL COMPANY OF CALIFORNIA 

UTAH POWER & LIGHT COMPANY 

U.S. ATOMIC ENERGY COMMISSION 


BECHTEL CORPORATION 


Los Angeles —SAN FRANCISCO — New York 


ASSOCIATE COMPANIES 


ARABIAN BECHTEL COMPANY 
CANADIAN BECHTEL LIMITED 
BECHTEL INTERNATIONAL CORPORATION 
INTERNATIONAL BECHTEL, INC. 
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Prominent in the staging of the Short Course were: Seated, J. N. Hunter, Jr., 
Service Pipe Line Company, chairman; L. A. Hugo, Phillips Pipe Line Company; 
D. Williamson, Jr., T. D. Williamson, Inc.; standing, L. B. Nelson, Shell 
Pipe Line Corporation; R. L. Bullock, Interstate Oil Pipe Line Company; 

F. Heverly, Great Lakes Pipe Line Company; J. R. Cowles, Oklahoma 
Natural Gas Company; Hugh A. Brady, Gulf Refining Company. 


Right, Gaines Laster, 
Tulsa Pipe 
Coating Company. 


Maynard H. Jackson of 
Middle West Coating and 
Supply Company and J. A. 
Clay of Service Engineers. 


PICTORIAL 


Pictures taken at the Second 
Annual Short Course for 
Pipeliners, sponsored by the 
Tulsa Section of 

National Association of 
Corrosion Engineers, 


William E. Huddleston, Huddleston 
Engineering Company. 


F. M. Hieronymus, Barrett Division Allied Chemical 
and Dye, has something to say about coatings, 
while Frank E. McNulty, Pittsburgh Coke and Chem- 
ical Company, chairman of the group, looks on. 





L. F. Heverly of Great Lakes Pipe Line Company 
and M. W. Belson of The D. E. Stearns Company. 
Lone Star Gas Company men: 
Frank A. Hunold, L. B. 
Hulcy, and R. E. Reading. 


UT 


turn at the microphone. He was 
chairman of the coatings session. 


Jim Hunter, right, chairman of the Short Course, 
welcomes two foreign visitors: J. Puech of S. N. Repal, 
Algiers, North Africa, left, and N. J. Allison, 
Interprovinicial Pipe Line Company, Edmonton, 


Alberta, Canada. 


C. S. Dickens 

and G. A. Lundberg, 
both of Magnolia 
Pipe Line Company. 


Left, Yale W. Titterington, 
Dowell, Incorporated. 














PIPELINE PERSONALS 


Clyde A. Swigart 


Burt E. Hull has retired as presi- 
dent of the Trans-Arabian Pipe Line 
Company, W. S. S. Rodgers, chair- 
man of the board, has announced. 
Hull later will return to The Texas 
Company where he will serve in an 
advisory capacity on pipe line mat- 
ters. 

Hull, widely known as the “No. 1 
pipeliner of the oil world,” built the 
famed “Big Inch” and “Little Inch” 
lines from Texas to the East Coast 
during World War II. His most recent 
engineering achievement was con- 
struction of the 1068-mile pipe line 
system from the oil fields of Saudi 
\rabia to the Mediterranean coast of 
Lebanon. 

Born in Navasota, Texas, on May 
23, 1884, Hull is a graduate of Texas 
\ & M College. He gained his initial 
pipe line experience at Beaumont, 
Texas, in 1905, when he joined The 
Texas Company as a junior engineer. 

In March, 1926, he was elected 
president and manager of The Texas 
Pipe Line Company with headquar- 
ters in Houston. During these years 
he was also president and manager of 
The Texas-Empire Pipe Line Com- 
pany, the Kaw Pipe Line Company, 
and The Texas-New Mexico Pipe Line 
Company. He became president of 
Trans-Arabian Pipe Line Company in 
July, 1946, and in March, 1947, was 
elected a vice president of The Texas 
Company. 

Hull has received several awards 
for notable achievement during his 46 
years of pipe line work, including hon- 
ors from Stevens Institute of Technol- 
ogy, the Texas Mid-Continent Oil and 
Gas Association, the American Pe- 
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troleum Institute Central Committee 
on Pipe Line Transportation, and the 
Petroleum Administration for War. 
Last year, Texas A & M College con- 
ferred upon him the honorary degree 
of doctor of engineering. 

He will be succeeded as Tapline 
president by C. A. Swigart, Trans- 
Arabian vice president. According to 
Rodgers’ announcement, Swigart will 
also serve as a member of the board 
of directors, and will have headquar- 
ters in Beirut, Lebanon. A graduate of 
Leland Stanford University, he has 
been vice president of Trans-Arabian 
Pipe Line Company since 1949. His 
earlier experience included service as 
a pipe line engineer, project super- 
visor, and pipe line department man- 
ager from Standard Oil Company of 
California. 

The world’s biggest oil artery, Tap- 
line was completed last September, af- 
ter a three-year construction effort. It 
was officially opened December 2, 
1950, and has a capacity of 300,000, 
bbl of oil a day. 


> V. E. Turner, pipe line section 
foreman at ‘Lutcher, Louisiana, in the 
New Orleans district, United Gas Pipe 
Line Company, has retired from ac- 
tive duty at the age of 65 after more 
than 23 years’ service with the com- 


pany. 


> B. M. Moroney, Gulf Refining 
Company, Tulsa Pipe Line Division, 
Tulsa, has become a member of The 
Pipe Liners Club of Tulsa. Another 
recent member is Arthur H. Kemp, 
Jr., Gulf Oil Corporation, Pittsburgh, 
Pennsylvania. 
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> Sam L. Jackson of Tulsa has heen 
appointed assistant manager of the 
products pipe line departmen: of 
Standard Oil Company (Indiana), A 
veteran pipeliner with wide experi. 
ence in routing and construction of 
lines and location of pump stations, 
Jackson has been assistant chief en. 
gineer of Service Pipe Line Company 
since 1947, 

V. J. Sittel, senior engineer with 
19 years experience in operation, en. 
gineering design, construction. and 
administrative work with the com. 
pany, has been promoted to the posi- 
tion vacated by Jackson,, according 
to J. R. Polston, Service Pipe Line 
vice president-operations. 

In his new position, Jackson’s ini- 
tial task will be supervision of en. 
gineering and construction of 144 
miles of 8-in. line to connect refineries 
at Neodesha, Kansas, and Sugar 
Creek, Missouri, and further expan- 
sion of the system north of Sugar 
Creek, including additional stations 
and pumping units. 

First employed as an engineer's 
helper, Jackson advanced to division 
civil engineer in 1935, with the exact- 
ing task of laying out gathering sys- 
tems to take maximum advantage of 
gravity in the flat terrain of western 
Kansas. : 


Jackson selected the route for the 
first crude oil line across the Con- 
tinental Divide, built into Salt Lake 
City for Utah Oil Refining Company 
in 1939. After moving to Tulsa he 
was promoted to senior engineer in 
1946 and has been assistant chief en- 
gineer since December, 1947. 


Sittel started with the company in 
1932 as a lineman following his grad- 
uation in electrical engineering at Ok- 
lahoma A. and M. college, Stillwater. 
After two and a half years he was 
made electrical engineer in the operat- 
ing department where he developed 
both office and field experience in 
electrical, communication system de- 
sign, construction, operation, and 
maintenance. 


In 1945 Sittel was placed in charge 
of the electrical engineering design 
section, and was made senior engineer 
in 1947, supervising the engineering 
department’s civil, corrosion and elec- 
trical sections, 


> Marvin Travis has been named 
safety engineer by the Northern Nat- 
ural Gas Company, and will work 
under the direction of Leo Dipple 
in the personnel and safety section. 
Travis has been in the engineering 
ba construction departments since 
joining the company June 17, 1946. 
He obtained his engineering educa 
tion at Omaha University. 
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COROMAT 


The new Parallel Reinforced Coromat underground pipe wrap 
made by Owens-Corning Fiberglas, completely eliminates breakage 
under normal field conditions. Tough fiberglas yarns are laid par- 
allel with the length of the wrap putting the strength where the 
strain is greatest. Consistent quality, heat and moisture resistant, 
rolls of 400, 800, 1000, and 1200 foot lengths available. Now, because 
of the new parallel yarns, the longest rolls can be used at high 
wrapping speeds without breakage. Specify Owens-Corning Fiber- 
glas Parallel Reinforced Coromat in your mill and yard work as 
well as your “over the ditch” jobs. 


GLASFAB 


Manufactured by Twinsburg-Miller Corp., GLASFAB, the new 
hydrocarbon thermoplastic impregnate Fiberglas cloth is impervi- 
ous to moisture and heat and has a high tensile strength of 92 lbs. 
per inch. Soft, pliable and non-irritating to the hands, GLASFAB is 
widely used for hand-wrapping “hot spets,” field joints, field repairs 
and for machine wrapping river crossings and “hot lines.”” GLAS- 





FAB is supplied in continuous rolls of 75, 400, 800, and 1000 foot 


lengths. 


KAPCO ROCK SHIELD 


KAPCO Rock Shield, a protective shield for pipe and pipe coat- 
ing has been subjected to vigorous tests under all operational con- 
ditions. Dense limestone rocks of varying sizes have been dropped 
from a height of five feet directly on the shield and still the elec- 
tronic detector showed no holidays in the coating. This protective 
shield eliminates the need for padding the ditch under rocky con- 
ditions and has also been used with a high degree of success at 
river and road crossings, padding under river weights, pipe anchors 
and elsewhere where the coating is subject to damage in handling. 
Contractors of large pipe line companies all over the U. S. are 
specifying KAPCO Rock Shield for the “rough going.” Rock Shield 
is available for early delivery in a Midwestern package which 
includes strapping, ratchet strapping tool, and seals. 


*Manufactured exclusively by: Keystone Asphalt Products, a 
division of the American-Marietta Co. 


For prompt delivery Midwestern maintains warehouse stocks in Tulsa, Oklahoma City, Kansas City and Newark, Ohio 





WRITE MIDWESTERN 





INFORMATION 


HOUSTON, TEX. 
D. E. HUGHES 


Olive 5-1095 
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>» Henry F. Hellinghausen, former 
treasurer of the Interstate Oil Pipe 
Line Company, has been appointed 
manager of the company’s southern 
division material department at 
Shreveport, Louisiana. He succeeds 
Winn C. Taylor, who retired after 
42 years’ service with the company. 
P. H. Hunter, Tulsa, Oklahoma, has 
assumed duties as treasurer in addi- 
tion to those of secretary. 


> D. E. “Dick” Stearns, head of 
D. E. Stearns Company, Shreveport, 
Louisiana, designer and manufacturer 
of the electronic holiday detector, is 
now in Brazil on business. 


> Don R. Ford has been elected to 
the board of directors of Magnolia 
Pipe Line Company, J. L. Latimer, 
Magnolia president, has announced. 
Ford is assistant manager of pipe 
lines for the company, which oper- 
ates in nine states in the Southwest 
and Midwest with a total of more than 
9200 miles of trunk and gathering 
lines. 

Ford joined the Magnolia organi- 
zation in June, 1927, after his gradua- 
tion from Marietta College in Ohio. 
In his more than 23 years with Mag- 
nolia he has been a pipeliner, dis- 
trict gauger, chief gauger and _ has 
held various supervisory positions in 
most of the areas served by the com- 
pany's pipe line system in Texas and 
in Oklahoma. In August, 1949, he 
was advanced to his present position 
as assistant manager of pipe lines 
from division superintendent of the 
southern division at Houston and 


moved to the company’s general of- 
fices in Dallas. 


At the same time Latimer an- 
nounced that Clarence S. Cone, Jr., 
had been elected an assistant secretary) 
of Magnolia Pipe Line Company. 
Cone began his employment with 
Magnolia as a clerk in Dallas in April. 
1926. He advanced through supervi- 
sory jobs in the company’s account- 
ing department and was appointed to 
his present position of chief account- 
ant January 1, 1951. 


> F. W. Littell, manager, communi- 
cations and transport facilities, Shell 
Pipe Line Corporation, Houston, 
Texas, recently made a flying trip to 
Venezuela to look over the communi- 
cations set-up that will be used to dis- 
patch oil through the pipe line now 
under construction by Shell Carib- 
bean. Because of the mountainous na- 
ture of the country traversed by the 
line FM shortwave radio will be used, 


Littell said. 


> E. P. Prater has been promoted 
to field supervisor of gas measure- 
ment, Gas Pipeline Department. Ar- 
kansas Louisiana Gas Company. He 
assumes the duties of the late Walter 
A. Brewster, who was killed in a 
gas dehydrator accident near Halls- 
ville, Texas. 


» E. Holley Poe, of New York City, 
prominent figure in the gas industry. 
died suddenly March 9 at Tulsa, Ok- 
lahoma. Poe formed the Texas East- 
ern Transmission Corporation which 
purchased the big and little inch pipe 
lines from the government, and was 
its first president. This company con- 
verted the pipe lines from oil to nat- 
ural gas, and was first to deliver nat- 








But not for 
© iXlahoma CONTRACTING CO. 


The Terrain Oklahoma Contract- 
ing Co. has tackled in build- 
ing the nation’s Pipelines has 
been rough. Yes, Plenty Rough 
— But they always get the job 
done. Oklahoma Contracting is 
completing a third of a century 
as the Oldest Pipeline Contrac- 
tor in America. 
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DALLAS, TEXAS 


D-52 


COMMERCE BUILDING 
HOUSTON. TEXAS 


To obtain more information on products advertised see page E-37 











3 Holley Poe 


ural gas to New York City when, in 
August, 1949, it began serving the 
New York and Richmond Gas Com- 


pany on Staten Island. 


Poe worked for several newspapers 
and oil companies in Oklahoma. and 
from 1926 to 1936 was manager of 
the Oklahoma properties of the Cen- 
tral States Power and Light Corpora- 
tion. In 1937 he went to New York 
as secretary of the natural gas depart- 
ment of the American Gas Associa- 
tion. During World War II he was 
director of the Natural Gas and Nat- 
ural Gasoline Division of the Petro- 
leum Administration for War. 

He was also executive vice presi- 
dent of the Petroleum Reserves Cor- 
poration under the Department of the 
Interior. 

In 1944 Poe formed a consulting 
firm, E. Holley Poe and Associates, 
with offices in New York, Washington. 
and Chicago. 

He was a director of Texas Eastern 
Transmission Corporation, vice presi- 
dent and director of Atlantic Vene. 
zuela Transmission Corporation. vice 
president and treasurer of United 
States Pipe Line Company, chairman 
of the board of the Venezuela Re- 
search and Development Corporation, 
chairman of the board of North 
American Petroleum Gas Corpora- 
tion, director of New Brunswick Oil: 
fields, Ltd., and president of North- 
east Utilities Equipment Corporation, 
of Stamford, Connecticut. 


> Robert L. Cox has been promoted 
to chief engineer and transferred to 
Hewitt station by Interstate Oil Pipe 
Line Company. He replaces Karl H. 
Ketter, who was transferred to the 
Cromwell station as chief engineer. 
Another promotion has been the nam- 
ing of A. D. West as tank foreman 
in “the line and tank maintenance sec- 
tion of the Southern Division. where 
he succeeds J. P. Reid, who has re- 
tired after 22 years’ service. 


> Fred Flanders, owner of the Flan- 
ders Construction Company, Houston. 
Texas, was in Venezuela recently to 
bid on the contract for coating pipe 
that will’be used in the Gulf of Coro 
on the Shell Caribbean line. 
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A DEPENDABLE 
OPERATING GUIDE 


for Crude Oil or 


Products Pumping Stations 





... the BROWN ELECTRIC FLOW METER 


Brown Electric 34 | 
Flow Meters, | 
connected to & 
pipelines at } 
pumping sta- 

tion. 


Flow recorders, board mounted 
with indicating pressure gauges. 
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Tuts simply designed and rug- 
gedly constructed unit permits 
close-coupling to the point of flow 
measurement plus ease and de- 
pendability in the transmission of 
readings over long distances. Per- 
formance-proved through continu- 
ous acceptance for years, it offers 
these outstanding features which 
are of particular importance to 
pipeline and station operators: (1) 
Forged steel construction with 
ample pressure rating of 2500 psi 
against excessive pressures .. . (2) 
Parts are easily disassembled for 
cleaning . . . (3) Equipped with 
pulsation dampener as well as over- 
load and reverse flow seals . . . (4) 
Elimination of pressure-tight bear- 


ings and stuffing box reduces sources 
of friction and leakage .. . (5) In- 
terchangeable range tubes permit 
field selection of desired ranges, up 
to 344 inches of water (dry) .. . (6) 
Available with sealed armature for 
volatile products. 


For more detailed information on 
the Brown Electric Flow Meter 
write for a copy of Data Sheet No. 
7.2-2. Or call in your local Honey- 
well engineer . . . he is as near as 
your phone. 


MINNEAPOLIS - HONEYWELL 
REGULATOR Co., Industrial Divi- 
sion, 4475 Wayne Ave., Phila. 44, 
Pa. Offices in more than 80 princi- 
pal cities of the United States, 
Canada and throughout the world. 


Honeywell 


BROWN INSTRUMENTS 
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FPC Authorizes United, Texas Eastern, Algonquin Projects 


The Federal Power Commission has 
issued an opinion and order author- 
izing United Gas Pipe Line Company, 
of Shreveport, Louisiana, to carry out 
an expansion program designed to in- 
crease the company’s system capacity 
by 920,000,000 cu ft a day, to an esti- 
mated total of 3,805,200,000 cu ft. 

The commission at the same time 
authorized: 

|. Texas Eastern Transmission 
Corporation, also of Shreveport, to 
construct facilities that will increase 
the daily capacity of its system by 
165,700,000 cu ft to approximately 
1,206,500,000 cu ft. 


2. Algonquin Gas Transmission 
Company, of Boston, Massachusetts, 
to construct a pipe line system in New 
England to supply natural gas to cer- 
tain markets in Massachusetts, Rhode 
Island, Connecticut, and New Jersey. 

The United project, one of the larg- 
est expansion programs ever author- 
ized by the commission, includes con- 
struction of approximately 1000 miles 
of pipe line and the installation of 
63,000 hp at new and existing com- 
pressor stations. Estimated cost of the 
facilities is $111,861,749. 

The Texas Eastern project, esti- 
mated to cost $96,305,118, includes 
approximately 791 miles of 30-in. line 
extending from a connection with 
United’s system near Kosciusko, Miss- 
issippi, through Alabama, Tennessee, 
Kentucky, and Ohio to a connection 
with Texas Eastern’s existing system 
near Connellsville, Pennsylvania. The 
project also includes 13 compressor 
stations with a total of 96,400 hp. 

Part of Texas Eastern’s increased 
capacity will go to Algonquin for re- 
sale in New England, with the re- 
mainder to be delivered to new and 
existing customers. 

Algonquin was authorized to con- 
struct approximately 253 miles of 
main line and 279.2 miles of laterals 
in the New England states. Total esti- 
mated cost of the pipe line system, 
which will deliver a total maximum 
daily volume of 217,800,000 cu ft a 
day, is $30,477,800. 

United’s project will consist of two 
major pipe lines, one in the eastern 
and one in the western portions of its 
system. The west line will be about 
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510 miles long, of 30, 26, and 24-in. 
pipe, extending from the Agua Dulce 
Field in southern Texas northeast to 
the vicinity of Perryville, Louisiana. 
Compression facilities aggregating 
42,200 hp will be installed. 

The east line will consist of ap- 
proximately 305 miles of 30, 26, 24, 
and 20-in. pipe, extending from the 
Pure Oil Company’s off-shore acreage 
in the Eugene Island area of the Gulf 
of Mexico, in a northeast direction 
through Louisiana to a point near 
Kosciusko, Mississippi, with 20,800 
hp of compression. Three supply and 
delivery lines, totaling about 179 miles 
in length, will extend from southern 
and southeastern Louisiana and Miss- 
issippi gas fields to various points 


of connection with the east line. 


Algonquin’s system will connect 
with Texas Eastern’s main line near 
Lambertville, New Jersey, with 150 
miles of 26-in. main line extending 
from that point to the Hartford, Con- 
necticut, area. From there, 103.6 
miles of 24-in. line will extend as a 
continuation of the 26-in. line to a 
point near Boston, Massachusetts. 


Piedmont Asks to Build 
North Carolina System 


Piedmont Gas Company, Inc., of 
Hickory, North Carolina, has applied 
to the Federal Power Commission for 
authority to build a system of natural 
gas pipe lines in North Carolina con- 
necting with the main transmission 
system of Transcontinental Gas Pipe 
Line Corporation, of Houston, Texas. 

The application also asks the com- 
mission to order Transcontinental to 
establish connections between its fa- 
cilities and the proposed new facilities 
and to deliver the required amounts 
of natural gas to Piedmont Gas Com- 
pany. . 

Piedmont’s proposed system of in- 
terconnecting pipe lines would be 
about 28 miles long, and would be of 
6-in. diam pipe. The company also 
proposes to construct and operate 
metering and regulating stations and 
appurtenant facilities at the city gates 
of its existing distribution systems 
and of such distribution systems as it 
may subsequently acquire or con- 
struct. 


Kansas-Nebraska Naturai 
Gas Co. Expansion Approved 


The Federal Power Commission 
has authorized Kansas-Nebraska Nat. 
ural Gas Company, Inc., of Phillips. 
burg, Kansas, to construct pipe line 
facilities that will increase the capac- 
ity of its natural gas transmission sys. 
tem from approximately 146,000,000 
cu ft a day to about 164,200,000 cu ft 
a day. Estimated cost of the project 
is $5,210,266. 

The newly authorized facilities in- 
clude three new compressor stations 
at Holcomb and Albion, Kansas, and 
Grand Island, Nebraska, totaling 3570 
hp and an additional 2000 hp at the 
company’s Palco, Kansas, compressor 
station; additional cooling equipment 
at its Scott City, Kansas, compressor 
station; and a 44,000,000 cu ft capac- 
ity dehydration plant at the proposed 
Holcomb compressor station. 

The company also will build ap- 
proximately 515 miles of pipe line in 
Kansas and Nebraska, 73.5 miles of 
which will replace existing lines of 
smaller diameter pipe. The various 
sections of pipe which are to be re- 
placed will be removed and salvaged. 


Pipe Line Outlet For 
West Texas Areas 


Ashland Oil and Refining Com- 
pany, Ashland, Kentucky, has an- 
nounced plans to provide a pipe line 
outlet for Spraberry sand areas in 
Midland and Upton counties, Texas. 

The company proposes to organize 
Tex Harvey Pipeline Company to 
build approximately 40 miles of line 
from a point near Midland southeast 
to the Tex Harvey field and then 
southward to the Pembrook area in 
Upton County. 

The line would be 8-in. in diameter, 
and its route south from Tex Harvey 
would connect the Driver, Midkiff, 
Weiner-Braden and other wells now 
without an outlet. Delivery would be 
made into the Basin Pipe Line System 
at Midland. 

The company also proposes to 
build 8 miles of line from the Ger- 
mania area south to the Tex Harvey 
field. Size of this line would be 4-in. 
or 6-in., depending on whether Texas 
New Mexico Pipe Line Company per 
fects plans to tie into Germania. 
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, NO- X-ID is easy to apply... 
: hot or cold 


Left illustration: Hot applied NO-OX-ID and NO-OX-IDized DEARBORN ENGINEERING SERVICE 


Consult with Dearborn Engineers. They will 
help you select the NO-OX-ID Combination 
delivery for stringing and welding. best suited for protection of your Pipe Line job. 


Right: NO-OX-ID can also be applied cold, by hand. Your 
ne coating crew will like working with NO-OX-ID. No heating 


Wrapper by stationary machine in the yard preparatory to line 


kettles necessary. 


iS, WRITE FOR “PIPING 


There is a combination of NO-OX-ID rust preventives to con- : HOT" —an illustrat- 
ze . : 
‘ PA na ‘ ‘ : : ed and informative 
to trol corrosion on your distribution pipe line—and a method of = booklet. 
- application suited to location conditions. 
S 


NO-OX-ID forms a tough, pliable coating that controls cor- 
in rosion. NO-OX-IDized Wrapper keeps the NO-OX-ID in inti- 


mate contact with the pipe. It resists abrasion and soil attachment. DEARBORN CHEMICAL COMPANY 


310 S. Michigan Ave., Dept. PE 
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Atlantic Gulf Proposal 
To Get Further Hearing 


The Federal Power Commission 
has reopened the proceeding on the 
application of Atlantic Gulf Gas Com- 
pany, of Shreveport, Louisiana, which 
is seeking authority to construct nat- 
ural gas facilities to serve areas of 
Georgia, Florida, South Carolina, and 
\labama. and has scheduled further 
hearings to begin May 14 in Washing- 
ton, D. C. 

The commission said that Atlantic 
Gulf “must introduce evidence of firm 
commitments for sufficient sales of its 
pipeline capacity to show convinc- 
ingly that it is able to finance and 
construct the proposed facilities and 
that the project will be economically 
feasible.” 

Atlantic’s application originally 
was filed in April, 1947, and extensive 
hearings have been held since that 
time. The commission twice post- 
poned hearing dates at the request 
of the company, and after complete 
hearings the commission twice re- 
opened the proceeding to permit At- 
lantic Gulf to prove its case. 

\tlantic Gulf is proposing to build 
approximately 1731 miles of pipe 
line extending from southeastern 


Lousiana through Mississippi, Ala- 
bama, Georgia. South Carolina, and 
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northern Florida. The most recent esti- 
mate of the total overall cost of the 
facilities is $98,700,000. 

In a concurrent order, the commis- 
sion dismissed the application of 
Southern Natural Gas Company, of 
Birmingham, Alabama, which had 
proposed to serve substantially the 
same area as Atlantic Gulf. Southern 
Natural’s application was filed in 
March, 1947. and was consolidated 
for hearing with Atlantic’s applica- 
tion. However, during the hearings. 
Southern Natural maintained the po- 
sition that it was not prepared to go 
forward with its showing but desired 
to remain in the proceedings. 


Michigan Company 
Asks Line Permit 

National Utilities Company of 
Michigan, Coldwater, Michigan, is 
seeking Federal Power Commission 
authorization for the construction of 
approximately 76.7 miles of pipe line 
in Michigan, which would carry na- 
tural gas into the area it serves in 
south central Michigan. 

The application also asks the FPC 
to order Panhandle Eastern Pipe Line 
Company, of Kansas City, Missouri. 
to connect its pipe line system with 
the facilities proposed to be built by 
National Utilities, and to sell natural 
gas to the latter company. 

National Utilities is proposing to 
building a 22.7-mile line extending 
from a connection with Panhandle’s 
system near Marshall south to Cold- 
water. From there a 20-mile line 
would extend east to Hillsdale and a 
22.5-mile line southwest to Sturgis. 
In addition, there would be a 5-mile 
line from Hillsdale to Jonesville and 
a 6.5-mile line running west from a 
point about midway on the Marshall- 
Coldwater line to Union City. 

The proposed new. system, esti- 
mated to cost approximately $1,500.- 
000, would have a daily capacity of 
about 11.000.000 cu ft. 


United Asks Line in 
Alabama and Florida 

United Gas Pipe Line Company, of 
Shreveport, Louisiana, has asked the 
Federal Power Commission for au- 
thority to construct approximately 
50.2 miles of pipe line in the south- 
eastern Alabama and northwestern 
Florida area. The proposed project 
would include 39.4 miles of 16-in. loop 
line paralleling United’s existing Pen- 
sacola lateral from a point in Bald- 
win County, Alabama, southeast to a 
point in Escambia County. Florida: 
and two laterals, one about 5.8 miles 
long paralleling United’s existing 
Gulf Power Company lateral in Es- 
cambia County. 
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Texas Gas Amends 
Earlier Proposal 


Texas Gas Transmission Corpora. 
tion, of Owensboro, Kentucky, has 
amended an earlier application filed 
with the Federal Power Commission 
seeking authorization to expand the 
capacity of its natural gas transmis. 
sion system. 

The company previously proposed 
to build approximately 578 miles of 
main, lateral, and loop pipe lines and 
13.740 additional compressor |horse- 
power at an estimated cost of $42. 
310,000. The application as amended 
seeks authorization for the construc. 
tion of about 642 miles of main. 
lateral, and loop line and 14,620 ad. 
ditional compressor horsepower at a 
total estimated cost of $46,600,000. 

The project as now proposed in- 
cludes a 189-mile line in Louisiana 
from Acadia Parish to a connection 
with the company’s existing facilities 
in Morehouse Parish. In addition. 
Texas Gas would construct about 425 
miles of loop line on sections of its 
existing system between its Bastrop. 
Louisiana, compressor station and its 
Hardinsburg. Kentucky. compressor 
station. 

The proposed project also would 
include a new 5280-hp compressor 
station near Madison, Indiana. The 
original application proposed a 
4400-hp station at this site. The com- 
pany did not change its plans to in- 
stall a total of 9340 additional horse- 
power at four existing compressor sta- 
tions. 


Northern Natural Asks 
For Greater Capacity 


Northern Natural Gas Company, of 
Omaha. Nebraska, has applied to the 
Federal Power Commission for auth- 
ority to construct pipe line facilities 
that will increase the capacity of its 
natural gas system north of Kansas 
by 225,000,000 cu ft a day to a new 
daily total of 825,000,000 cu ft. 

The facilities for which a certifi- 
cate is sought are estimated to cost 
$33,095,000, and consist of a total of 
221.8 miles of pipe line additions in 
Texas, Oklahoma, Nebraska, and Min- 
nesota, and compressor additions 
totaling 84,000 hp in Texas, Kansas. 
Nebraska, and Iowa. 

Approximately 17,725,000 cu ft of 
the capacity increase would go to 
communities which do not now have 
natural gas service, with the remain- 
ing quantities to be used to supply the 
additional contract demand volumes 
which Northern Natural’s gas _ utility 
customers have requested for present- 
ly served communities. Northern said 
it would file separate applications to 
serve the new communities. 
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The Buckeye Pipe Line Company 
has submitted to shareholders a plan 
for constructing a common carrier 
products pipe line between refining 
areas adjacent to New York and Phil- 
adelphia and consuming areas in east- 
em Pennsylvania and central New 
York State. 

The proposed line would alleviate 
an existing shortage in pipe line trans- 
portation facilities into areas highly 
important to the defense effort and 
aford much needed facilities for the 
movement of finished products from 
east coast refineries and sea-board 
terminals, it was stated. 

The project contemplates the con- 
struction of a 14-in. line from Lin- 
den, New Jersey, to Allentown, Penn- 
sylvania, where a junction would be 
made with the new westerly extend- 
ing products line of the Tuscarora Oil 
Company. Ltd.. which company is a 
wholly owned subsidiary of Esso 
Standard Oil Company. It further con- 
templates that an 8-in. line would be 
constructed from the Marcus Hook, 
Pennsylvania, area to Allentown; that 
a 12-in. line would be laid from Allen- 
town north through the Scranton- 
Wilkes-Barre area to Binghamton, 
New York, Syracuse, New York, and 
Oswego, New York, and that an 8-in. 
line would also extend from Auburn. 
to Rochester, New York. Total mile- 
age of the system would be about 430 
miles and the initial capacity out of 
Linden, New Jersey, would approxi- 
mate 80,000 bbl a day and out of the 
Marcus Hook area some 28.000 bbl a 
day. 

The 14-in. line between Linden and 
\llentown would eliminate the neces- 
sity of Tuscarora Oil Company, Ltd.. 
replacing its old 8-in. lines, which are 
now being used between Linden and 
Tuckerton, Pennsylvania. The 8-in. 
lines of the Tuscarora west from Tuck- 
erton are now being replaced by the 
Tuscarora with new 10-in. and 12-in. 
pipe. 

The following oil companies are ex- 
pected to utilize the proposed pipe 
line system for the movement of their 
finished products from east coast re- 
fineries and seaboard terminals to de- 
livery terminals at various points on 
the proposed line: The California Oil 
Company, Cities Service Oil Com- 
pany, Cooperative Grange League 
Federation Exchange, Inc., Esso 
Mandard Oil Company, Hartol Pe- 
ttoleum Corporation. Shell Oil Com- 
pany, Sinclair Refining Company, The 
Texas Company, and Tide Water As- 
sociated Oil Company. 

In addition, certain Canadian oil 
vompanies that import into Canada 
age quantities of fuel oil would ex- 





Buckeye Plans Eastern Products Pipe Line 
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pect to utilize the line to Oswego, New 
York, for the movement of refined 
products to Toronto and other Cana- 
dian terminals. 

It is presently estimated that that 
portion of the line running between 
Linden and Allentown would be built 
during the spring and early summer 
of 1952, and upon completion of this 
construction, products would be 
moved between these points prior to 
the completion of the remainder of the 
system. It is anticipated that construc- 
tion of the balance of the line would 
begin in 1952, but in all probability 
would not be completed until some- 
time in 1953. 

Pipe Line Engineering Company 
of Dallas, Texas, Floyd E. Warter- 
field, Jr., president, which has opened 
an office at Allentown, Pennsylvania. 
has been retained by Buckeye for the 
planing and engineering of this proj- 
ect. 


Transcon Given 
Extension Permit 


The Federal Power Commission 
has authorized Transcontinental Gas 
Pipe Line Corporation, of Houston, 
Texas, to construct a pipe line exten- 
sion in New Jersey and to increase 
the total horsepower of six authorized 
compressor stations on its natural gas 
transmission system. ee? 

The authorization enables Trans- 
continental to increase its aggregate 
authorized horsepower at the six sta- 
tions from 61.760 to 67.110, and at 
the same time reduce the total esti- 
mated cost of the six stations from 
$12,352,000 to $11,506,500. Tempo- 
rary authorization to construct and 
operate the facilities was granted by 
orders of the Commission dated Oc- 
tober 18, and November 6, 1950. 

The newly-authorized pipe line con- 
struction includes 8.5 miles of 30-in. 
line and 8.5 miles of 1034-in. line ex- 
tending from a point on Transcon- 
tinental’s main transmission line in 
Bergen County. New Jersey. to the 
Paterson Gas Works of the Public 
Service Electric and Gas Company in 
the Paterson, New Jersey, area. Esti- 
mated cost of this sales lateral is $1,- 
785,988. 

Delivery and sale of the natural gas 
to be transported through the lateral 
previously were authorized by the 
commission. Engineering difficulties 
encountered during the course of the 
construction necessitate the change in 
facilities sought in this proceeding. 
The line as originally authorized was 
to have been 12 miles long. of 85%-in. 
diam pipe, extending from Transcon- 


tinental’s main line to the Paterson 
Gas Works. 





Alberta-Vancouver Crude 
Oil Line Being Pushed 


In response to inquiries concern- 
ing a proposed crude oil pipe line 
from Edmonton, Alberta, to Van- 
couver, British Columbia, S. D. Bech- 
tel, president of Bechtel Corporation 
and chairman of the board of Cana- 
dian Bechtel Limited, has issued the 
following statement: 

“An oil pipe line from Alberta. 
Canada, to the Pacific Coast has been 
under consideration for several 
months. Bechtel Corporation and Ca- 
nadian Bechtel Limited, with the col- 
laboration of Canadian and United 
States associates, have been directing 
and coordinating studies on the proj- 
ect. 

“Currently there is a bill before the 
Canadian Parliament in Ottawa for 
the incorporation of Trans Mountain 
Oil Pipe Line Company. This com- 
pany proposes to build an oil pipe 
line between Edmonton. Alberta, and 
Vancouver, British Columbia. by an 
All-Canadian route. 

“The necessary studies, however. 
have not been completed. Discussions 
are being held with various oil com- 
panies, No company has committed 
for a throughput agreement, and it is 
not proposed to ask any company to 
execute a throughput agreement until 
the bill for the incorporation of the 
Trans Mountain Oil Pipe Line Com- 
pany is enacted and other arrange- 
ments have been completed. 

“The project is being pushed ag- 
gressively. If the necessary approvals 
and arrangements are satisfactorily 
completed, it is proposed to begin 
construction of the pipe line in July. 
1951, and to complete the construc- 
tion by the end of 1952. 

“The proposed route is approxi- 
mately 715 miles long. The pipe line. 
as currently designed. provides for 
an initial throughput capacity of 75.- 
000 bbl a day. The ultimate through- 
put, after additional pump stations are 
constructed, would be in the neigh- 
borhood of 200,000 bbl a day.” 


New York State Natural 
Proposes 39-Mile Line 

New York State Natural Gas Cor- 
poration, of New York City. has asked 
the Federal Power Commission for 
authority to construct a 39-mile pipe 
line in Pennsylvania and New York. 

The proposed 20-in. line. estimated 
to cost $2,093.700, would extend from 
the company’s State Line Compress- 
ing Station in Potter County, Penn- 
sylvania, to the boundary line between 
Livingston and Monroe counties. New 
York, and would parallel an existing 
line extending to a point near Ro- 
chester, New York. 
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E| Paso Natural Files 
Three New Applications 


El Paso Natural Gas Company, of 
El Paso, Texas, has filed three separ- 
ate applications in lieu of an earlier 
single request for Federal Power 
Commission authorization to expand 
the capacity of its natural gas trans- 
mision system in Arizona, New Mex- 
ico, and Texas by 400,000,000 cu ft 
a day. 

El Paso at the same time filed a 
motion for withdrawal of the earlier 
application (Docket No: G-1579), 
filed with the commission on January 
4. That application proposed con- 
struction of facilities, estimated to cost 
$83,100,000, for the purpose of de- 
livering an additional 150,000,000 cu 
ft of natural gas jointly to Southern 
Counties Gas Company of California 
and Southern California Gas Com- 
pany; 150,000,000 cu ft of gas to Pa- 
cific Gas and Electric Company, and 
100,000,000 cu ft of gas to present 
customers adjacent to El Paso’s sys- 
tem in the states of Arizona, New Mex- 
ico, and Texas. 

The first application (Docket No. 
G-1629) proposes the construction of 
facilities that would be used to make 
available an additional 100,000,000 
cu ft of gas daily to present customers 
on the El Paso system in Arizona, New 
Mexico, and Texas, This construction 
is estimated to cost $23,250,000. 

El Paso in this instance is seeking 
authorization to build approximately 
10.4 miles of 30-in. main line loop; 
37,160 hp in new and existing main 
line compressor stations; approxi- 
mately 36 miles of field lines; 18,910 
hp in field compressor stations; field 
gathering systems; purification, dehy- 
dration, and gasoline absorption plant 
facilities, and other field facilities. 

The second of El Paso’s new ap- 
plications (Docket No. G-1631) is for 
authority to build facilities designed 
to make available an additional 200.- 
000,000 cu ft of gas per day jointly to 
Southern California Gas Company, 
Southern Counties Gas Company, and 
Pacific Gas and Electric Company. 
Estimated cost of this project is $51,- 
720,000. 

The proposed construction pro- 
gram includes approximately 112.9 
miles of 30-in. loop lines; 98,200 hp 
in additional compressor capacity; 
approximately 179.5 miles of field 
lines; 36,540 hp in field compressor 
stations; additional purification, de- 
hydration, and gasoline absorption 


plant facilities; field gathering sys-— 


tems; 5 amine recovery plants, and 
miscellaneous field facilities. 

The third application (Docket No. 
G-1630) involves a proposed $16.- 
970,000 construction program and 
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proposes delivery of an additional 
100,000,000 cu ft of gas a day to Pa- 
cific Gas and Electric Company at 
a point near Topock, Arizona, on the 
Arizona-California border. 

The project would include 25,050 
hp at new and existing main line com- 
pressor stations; 50.9 miles of field 
lines; an additional 2700 hp at an 
existing field plant; purification, de- 
hydration, and gasoline plant addi- 
tions; additional field gathering sys- 
tems, and gas wells. 


Hope Would Connect Line 
With West Virginia Field 


Hope Natural Gas Company, of 
Clarksburg, West Virginia, has ap- 
plied to the Federal Power Commis- 
sion for authority to construct a 32- 
mile pipe line in West Virginia con- 
necting the company’s natural -gas 
transmission system with the Terra 
Alta gas field, 

The line will extend east from 
the Fairmont area to the Terra Alta 
field, which is in Preston County. 
Hope said that while the line would 
be used primarily to transport gas 
from the Terra Alta field to its dis- 
tribution area in Fairmont, it is prob- 
able that at times gas from the pro- 
posed line may enter its general sys- 
tem and hence be sold in interstate 
commerce to present customers. 


Request Made For 
Florida Gas Line 


South Atlantic Pipe-Lines, Inc., of 
Jacksonville, Florida, has asked the 
Federal Power Commission for au- 
thority to construct a 254-mile natural 
gas transmission line in Florida ex- 
tending from the Jacksonville area to 
St. Petersburg. 

The project, estimated to cost ap- 
proximately $23,500,000, also would 
include about 50 miles of laterals, a 
compressor station and necessary me- 
tering, regulating, and other appurt- 
enant facilities. 

The main line would connect with 
other natural gas transmission lines 
in the Jacksonville vicinity and ex- 
tend south to Green Cove Springs, 
Palatka, Deland, Sanford, Winter 
Park, Orlando, Kissimee, and Haines 
City. From there the line would ex- 
tend west to Lake Alfred, Lakeland, 
Plant City, Tampa, Booths Point, 
Dunedin, Clearwater, Largo, Pinellas 
Park, Gulfport, and St. Petersburg. 

The application says that prelimi- 
nary studies indicate a potential firm 
load of approximately 115,000,000 
cu ft a day and an interruptible load 
of approximately 140,000,000 cu ft 
a day in the fifth year of operation. 
Annual sales in the fifth year are esti- 


mated at 37 billion cubic feet. 










United Gets Approval 
To Extend Gulf Line 


The Federal Power Commissioi: has 
authorized United Gas Pipe Line 
Company, of Shreveport, Loui<iana, 
to build a 12.3-mile, 14-in. pipe line 
in the Gulf of Mexico off the coast 
of Louisiana. Estimated cost of the 
construction is $1,279,657. 

The line will extend from the Pure 
Oil Company’s platform in Block 32 
southwesterly to a platform operated 
by Magnolia Petroleum Company, 
Continental Oil Company, and New. 
mont Oil Company in Block 45, 
United has already been authorized to 
build a line extending into the Gulf 
of Mexico as far as the Pure Oil Com. 
pany’s platform. 

United’s application also sought au- 
thority to construct, or in the alterna- 
tive to acquire, a second section of 
line, approximately 14.4 miles long, 
extending from the southern terminus 


of the 12.3-mile line southerly to an- | 


other platform operated by Magnolia, 
Continental, and Newmont. United is 
not required to construct this line un- 
til the-proved reserves in Magnolia’s 
offshore fields reach one trillion cu- 
bic feet. If Magnolia builds the line 
and it is later determined that the re- 
serves exceed one trillion cubic feet, 
then United is contractually obligated 
to acquire the line. 

The Commission said that the evi- 
dence presented indicates the pres- 
ence of less than one-half trillion cu- 
bic feet in the Magnolia fields, and 
that good cause has not been shown 
for authorizing the construction or 
acquisition of the proposed line. 


Pennsylvania Company 
Asks Line Authorization 


Pennsylvania Gas Company, of 
Warren, Pennsylvania, is seeking Fed- 
eral Power Commission authorization 
for the construction of a 52-mile pipe 
line and installation of 5 new com- 
pressor units in Pennsylvania. 

The new line, to be of 12°4 in. 
pipe, would extend from the com- 
pany’s mixing plant in Warren, to a 
mixing plant in Erie, Pennsylvania. 
The new line would be laid parallel 
to existing transmission lines between 
Warren and Erie. During the winter 
the line would be used to augment the 
supply of natural gas to Corry and 
Erie and during the summer months 
it will be used to transport gas to the 
company’s storage areas. . 

Three of the new gas compressor 
units are to be installed at the com- 
pany’s Roystone compressor station 
in Warren County, Pennsylvania, an 
the other two would be at the Sackett 
station in Elk County, Pennsylvania. 
Estimated cost is $2,200,000. 
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Salt Lake Line Plans Increased Capacity 

T. S. Petersen, president of Standard Oil Company of 
California, announces that its subsidiary, Salt Lake Pipe 
Line Company, is planning to increase the capacity of the 
petroleum products line from Salt Lake City to Pasco, 
Washington. 

Petersen estimated the cost of this project, along with 
installation of additional tank storage, at nearly $1,000,000. 

Extension of the line by the Salt Lake firm also is a pos- 
sibility, Petersen said. He commented: 

“If the demand for products continues to increase in. the 
fast growing Pacific Northwest, as it undoubtedly will, Salt 
Lake Pipe Line Company may consider it advisable to 
extend the line to Puget Sound. This would give increased 
outlets for crude oil available in the Intermountain states.” 

The immediate expansion project will boost the daily 
throughput capacity of the line from the present 17,500 
bbl to about 22,000 bbi. This will be made possible princi- 
pally by construction of two new pumping stations. The 
additional new tankage will increase storage capacity by 
180,000 bbl. Plans call for completion of the project this 
fall. 


Standard Application April 16 

The Federal Power Commission has scheduled a hearing 
to begin April 16 in Washington, D. C., on the application 
of Shenandoah Gas Company, of Lynchburg, Virginia, pro- 
posing the construction of natural gas pipe line facilities 
to serve markets that include Winchester, Virginia, Mar- 
tinsburg, West Virginia, and smaller communities in the 
Shenandoah Valley. 


Tennessee Gas Launches 1951 Program 

The Tennessee Gas Transmission Company has launched 
a 1951 construction program to enlarge its existing natural 
gas pipe line facilities and extend the system to serve New 
England, it has been announced at the firm’s Houston head- 
quarters by Charles S. Coates, vice president. 

The program includes laying 491 miles of line parallel to 
the firm’s existing system at various points in Texas, Lou- 
isiana, Mississippi, Tennessee, and Kentucky, enlarging 
seven existing compressor stations, and building three com- 
plete new stations in Ohio and New York, and extending the 
length of the system by building 303 miles of line across 
New York. ; 

The extension will begin at the present temporary ter- 
minus of the system near Buffalo and will cross New York 
state from west to east, ending at the New York-Massa- 
chusetts state line near Pittsfield, Massachusetts. There it 
will connect with lines to be built by this summer by Ten- 
nessee Gas’ subsidiary, Northeastern Gas Transmission 
Company, in Massachusetts, Connecticut, and New Hamp- 
shire, to bring natural gas service for the first time to New 
England. Service is slated to begin by fall. 

The parallel line to be laid includes 467 miles of 30-in. 
pipe and 24 miles of 26-in. The new stations will be near 
Albany, Ohio, Cambridge, Ohio, and Hamburg, New York. 
The new stations, plus the enlargement of seven stations, 
will increase compressor horsepower by 54,500, raising the 
system total to more than 380,000 hp. 

New capacity to be added is to care for expanded markets 
along the present system and to furnish Northeastern the 
major part of its New England supply. Tennessee Gas’ pres- 
ent system begins two miles from the Rio Grande at the 
Texas-Mexico border, obtains gas from the nation’s most 
abundant fields along the Gulf Coast of Texas and Lou- 
lslana, and ends presently near Buffalo. Texas and Louisiana 
have 70 per cent of the nation’s proved gas reserves. 

W. C. McGee, Jr., general superintendent of operations 
for Tennessee Gas, said substantial completion of the year’s 
program is scheduled before the next heating season. 
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Fram Filter Installation on Murphy Diesel at 
New London, Conn., Waterworks 


FRAM Filters Assure 


Dependable Diese! Operation 
at Pumping Station 


UMPING STATION Supervisor Walter F. Mahoney 

says words cannot express the excellency of Fram 
Filters. This station operates 24 hours a day, 7 daysa 
week, pumping water from reservoir into large storage 
tanks which supply New London, Conn., with water. 
Reliable operation is vital. Without it, the city would 
be without water. Fram Filters remove sludge, grit, 
abrasives and other impurities from lubricating oil, 
prolong engine life, cut down-time and maintenance costs. 


FRAM Filcron Filters 

Do the Job Better! 
e@ Remove solid and abrasive contaminants 
1 micron (.000039”) and larger 
Minimize Engine Wear 
Reduce Engine ‘‘Down-time” 
Extend Engine Life 
e Lower Operating Costs 


No matter what your Diesel oil filtering problem— 
either lube or fuel—Fram can help you conquer it. Write 
for full information today to: 
FRAM CORPORATION, Providence 16, R. I. 
In Canada: J. C. Adams Co., Ltd., Toronto, Ontario. 


FRAM filczon 


THE MODERN OIL FILTER 
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» Anderson Brothers Construc- 
tion Company, 707 Drennan Street. 
Houston, Texas, has two spreads at 
work on 214 miles of 14-in. between 
Garwood, Texas, and Longville, 
Louisiana, for Trunkline Gas Supply 
Company. One spread has its head- 
quarters at Fairbanks, Texas, where 
Rusty Killingsworth is superintend- 
ent, the other at Silsbee, Texas, where 
Dick Jernigan is superintendent. The 
two spreads had about 75 miles left 
to lay between them the middle of 
March. 

Another section for Trunkline is 
180 miles between Oak Grove, Louisi- 
ana, and Senatobia, Mississippi. With 
117 miles to go this work is shut down 
until May due to weather and lack of 
pipe. 

Contracted with Tennessee Gas 
Transmission Company are 90 miles 
of 30-in. between Drew and Holly. 
Mississippi. This work is scheduled 
to begin in May. Also for Tennessee, 
68 miles of 30-in. will be laid from 


Horse Cave to Campbellsville, Ken- — 


tucky, beginning in April. 

From Dayton to Cincinnati, Ohio. 
58 miles of 8-in. are being laid for 
the Miami Valley Corporation. This 
job is now about 60 per cent com- 
pleted, after having been shut down 
during the winter. Headquarters are 
at Dayton with Ray Bendure superin- 
tendent. 

From Toledo, Ohio, to Detroit. 
Michigan, 90 miles of 26-in. will be 
laid for Panhandle Eastern Pipe Line 
Company. The job is scheduled to 
start in May. 


>» Rumsey Brothers Pipe Line 
Construction Company, M. and M. 
Building, Houston, Texas, has the 
contract for approximately 100 miles 
of the Platte Pipe Line Company’s 
system, and work is expected to get 
underway in May. The section is from 
the Nebraska-Kansas state line near 
Lanham, Kansas, to the Missouri 
River near Doniphan, Missouri. Joe 
Al Works will be in charge and Wal- 
ter A. Hale will manage the field 


office. 


> R. H. Fulton and Company, 
P. O. Box 1526, Lubbock. Texas, will 
lay Platte Pipe Line Company’s line 
from Chatham station in Wyoming 
to Brule, Nebraska, approximately 
half of the 1072-mile system. The 
work is expected to start in May. 
Fulton also is laying 56 miles of 
|234-in. crude oil line for The Texas 
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Pipe Line Company between the 
Chico station in Wise County, Texas, 
and Wichita Falls. The field office is 
at Henrietta, where M. L. Boyd is su- 
perintendent and C. E. Helwig office 
manager. 

Bad weather has delayed’ work on 
Trunkline Gas Supply Company’s 
system, the 184-mile section of 26-in. 
from Senatobia, Mississippi, to 
Joppa, Illinois. The field office is at 
Memphis, Tennessee. Ed Veach is 
spread superintendent and Bill Gray 
office manager. Clark Williams is gen- 
eral superintendent. 

For Northern Natural Gas Com- 
pany, 155 miles of 20-in. is being laid 
between Jetmore and Bushton. Kan- 
sas, and 73 miles of 26-in. from Con- 
cordia to Salina, Kansas. Jerry Nash 
is in charge of the former job and 
M. L. Boyd of the latter. 

As a joint venture, R. H. Fulton 
and J. T. Brodie are laying 264 miles 
of 20-in. for Trunkline Gas Supply 
Company between McAllen and Al- 
tair, Texas. The field office is at Vic- 
toria. J. T. Brodie is in charge. Bill 
Fenn is spreadman. 


> Brown and Root, Inc., P. O. 
Box 3, Houston, Texas, are laying 
88.7 miles of pipe from New Orleans. 
Louisiana, to the West Bay field. 
Plaquemines Parish, Louisiana. The 
pipe is of several sizes: 65¢ in., 85% 
in., 1034 in., 1234 in., and 16 in. The 
field office is at Harvey, Louisiana. 
J. W. Kincy is superintendent and 
T. M. Strong office manager. This job 
began February 15. 

From Humble Oil and Refining 
Company's separator platforms in 
Trinity Bay to Point Barrow, Cham- 
bers County, Texas, 11.6 miles of 41, 
and 85%-in. pipe is being laid. This 
work began March 14, being handled 
out of the Houston office. Ray Austin 
is superintendent: Frank Allen is of- 
fice manager. 


> Western Pipeline Constructors, 
Inc., Austin, Texas, is laying 97 miles 
of 26-in. and 38 miles of 12-in. pipe 
on the Texas Illinois Ntaural Gas 
Pipeline Company system. 


> Brown Lite Company, Tulsa. 
Oklahoma, and Arey-Phillips Con- 
struction Company, Pampa, Texas. 
have under construction. as a joint 
venture, 278 miles of 10-in. crude oil 
pipe line for Phillips Pipe Line Com- 
pany. The line is being laid from 
Phillips, Texas. to Yale. Oklahoma. 
Completion date is set for June 1. 






> Oklahoma Contracting Com. 
pany, 1210 Mercantile Bank Build. 
ing, Dallas, Texas, has contracted two 
jobs, totaling 240 miles. 

Near Falfurrias and Victoria. 
Texas, 65 miles of 26 and 30-in. loops 
will be laid for Tennessee Gas Trans. 
mission Company. Headquarters will 
be at Falfurrias with Panama Shif. 
flet superintendent in charge. This 
work is scheduled to begin about 
May l. 

From the Hudson River just south 
of Albany, New York, to a point 
near Wilmington, Massachusetts, 175 
miles of 24-in. will be laid for Ten. 
nessee and its subsidiary, Northeast- 
ern Gas Transmission Company. 
Three spreads will be used on this 
job. H. A. “Red” Wylie will have one 
gang, with headquarters at Pittsfield, 
Massachusetts. Aldress Kilgore and 
his gang will make headquarters at 
Westfield, Massachusetts. L. B. Rea 
will have the third spread, but his 
headquarters are not yet determined. 
Right-of-way and ditching operations 
will begin about April 1 and pipe 
work May 1. Headquarters for the 
entire job will be in Springfield, Mas- 
sachusetts, with Paul R. Halbert in 
charge. Harry Prindle will be his as- 
sistant. 


> Latex Construction Company 
of Georgia, Northside Branch, Box 
56, Atlanta, Georgia, has contracted 
the pump station and terminal work 
involved in Plantation Pipe Line 
Company’s expansion program. Pump 
station buildings will be enlarged at 
Baton Rouge, Louisiana; Collins, 
Mississippi; Akron and Silver Run, 
Alabama; Bremen and Center. 
Georgia. and Spartanburg, South 
Carolina. Existing terminals will be 
enlarged at all main line points be- 
tween Baton Rouge and Charlotte, 
North Carolina. 


> Conyes Construction Company, 
2884 San Pablo Avenue, San Pablo, 
California, is laying 180 miles of 20 
and 22-in. pipe for the Ohio Oil Com- 
pany, from Carlos, Indiana, to Van- 
dalia, Illinois. Jimmy Allman is sv- 
perintendent. 


> Mahoney Contracting Com- 
pany, 1234 South Holmes Street. 
Lansing, Michigan, is laying 186 
miles of 26-in. on the Trunkline Gas 
Supply Company system, but bad 
weather has delayed work in recent 
months. The section is between Tus- 
cola and Joppa, Illinois. 
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» H. C. Price Company, Somastic 


Division, Bartlesville, Oklahoma, has 
the following jobs: 

Philadelphia. plant operations: 

Allentown Bethelhem Gas Com- 

any—Application of Somastic coat- 
ing to 14,500 ft of 1234-in. OD pipe. 

Okonite-Callendar Cable Company, 
Inc.—Application of coating and in- 
ternal cleaning and coating to 31,150 
ft of 65g-in. OD pipe; 25,720 ft of 
59/16-in. OD pipe; 1,850 ft of 6%¢- 
in. OD pipe. 

Phelps-Dodge Corporation—Appli- 
cation of coating and internal clean- 
ing and coating to 55,500 ft of 5 9/16- 
in. OD pipe. 

Susquehanna Pipe Line Company 
—Application of coating to 5000 ft of 
65¢-in, OD pipe. 

Philadelphia Electric Company— 
Application of coating to 64,750 ft 
of 16-in. OD pipe; 1000 ft of 20-in. 
OD pipe. 

Philadelphia Gas Works Company 
—Application of Somastic coating to 
all pipe requirements from 11,-in. 
to 30-in. for 1951. ; 

New Orleans plant operations: 

Humble Oil and Refining Com- 
pany—Application of Somastic and 
Hevicoate coating to approximately 
15,000 ft of 16-in. OD pipe., 

United Gas Pipe Line Company— 
Application of Somastic coating to 
approximately 66,000 ft of 65%-in. 
OD pipe; 42,000 ft 85¢-in. OD pipe: 
35,500 ft 1084-in. OD, 0.307-wall 
pipe; 52,800 ft 1234-in. OD pipe; 
47,500 ft of 16-in. OD, 14-in. wall 
pipe; 322,000 ft of 16-in. OD, 5/16- 
in. wall pipe; 14,500 ft of 16-in. OD, 
¥-in. wall pipe. 


> H. C. Price Company, Pipeline 
Division, Box 1111, Bartlesville, Ok- 
lahoma, has the general contract coy- 
ering construction of approximately 
480 miles of high pressure natural 
gas pipe line for Texas Illinois Nat- 
ural Gas Pipeline Company from near 
Refugio, Texas, extending northeast- 
ward to the Texas-Arkansas state line 
near Texarkana, Right-of-way work 
on final 200 miles of 30-in. from Trin- 
ity River to Texarkana is now under- 
way. Spreads are as follows: : 

Carthage, Texas, telephone 1138: 
W. B. Williams, superintendent; P. O. 
Rutledge, office manager; and the fol- 
lowing foremen: R. H. Edwards, D. L. 
Beachy, right-of-way; K. K. Kelly, 
ditch; Roy Stegall, bending; J. I. 
Cobb, pipe; C. F. Jones, welding; 
Rube Owens, coating; A. D. Hamil- 
ton, lower in, and Fred Williams, 
clean-up. 

Nacogdoches, Texas, telephone 
2198: C. R. Ice, superintendent; G. A. 
Harvey, office manager; foremen: 
John E. Hamilton, and Jessie Cash, 
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right-of-way; E. W. Whisenant, ditch; 
Forest Loinette, bending; W. T. Dick- 
erson, pipe; L. O. Reutzel, welding; 
N. D. Adams, coating; J. C. Rich, 
lower in, and E. D. Worley, clean-up. 

Overhaul of equipment now in 
progress on following two spreads: 
Corry, Pennsylvania, telephone 
30284: G. A. Reutzel, superintend- 
ent; W. E. Yount, office manager; 
foremen: J. A. Hairston, right-of- 
way; L. J. Loncarich, ditch; J. C. An- 
derson, bending; H. C. Morrison, 
pipe; K. N. Adkins, pipe; R. W. Orr, 
welding; S. J. Wood, coating; A. L. 
Bell, lower-in, and T. E. Walker, 
clean-up. 

Dunkirk, New York, telephone 
7944: R. K. Shivel, superintendent; 
W. R. Crego, office manager; fore- 
men: J. D. White, right-of-way; W. 
H. Olrich, ditch; J. H. Latham, bend- 
ing; C. E. Shivel, pipe; R. L. Ezell. 
welding; Sam Price, clean-up; Ray 
Drewell, crossing; C. W. Sisco, lower- 
in; and J. B. Northcutt, coating. 


> C. H. Gragg Construction Com- 
pany, 214 East Britton Avenue, Brit- 
ton, Oklahoma, is laying 50 miles of 
85-in. loops for Phillips Pipe Line 
Company through Oklahoma and 
Kansas. To March 12, 42 miles had 
been completed and the job was ex- 
pected to be finished by April 1. The 
field office is at Eureka, Kansas. C. H. 
Gragg is superintendent, Robert H. 
Turner office manager, and Kenneth 
Hightower timekeeper, Foremen are: 
Vern E. Mitchell, right-of-way and 
ditch; Lester E. Warner, pipe; B. J. 
Gilstrap. welders. and Ike R. White, 
dope. 


> Williams Brothers Company, 
National Bank of Tulsa Building. 
Tulsa, Oklahoma, has field offices at 
Talladega and Tuscaloosa, Alabama, 
for construction work on the Planta- 
tion Pipe Line Company system. 
Thelma Davis is superintendent at 
Talladega. This spread is working on 
432 miles of 18-in. between Baton 
Rouge, Louisiana, and Bremen. 
Georgia. At Tuscaloosa, O. L. 
“Whitey” Martin is in charge. From 
that point 275 miles of 14-in. pipe is 
being laid between Bremen and Char- 
lotte, North Carolina. 

In Venezuela, 195 miles of 10, 12, 
and 16-in. pipe lines is being laid for 
the Venezuelan Atlantic Transmis- 
sion Corporation from Las Mercedes 
to Caracas. Headquarters are at Cara- 
cas with Marvin E. Jones superin- 
tendent. 

Between Palmarejo (near Mara- 
caibo) and Punta Cardon, Venezuela, 
160 miles of 30-in. are being laid for 
Shell Caribbean Petroleum Com- 
pany. Marvin Jones also is supervis- 
ing this work from Caracas. 





> J. L. Cox and Son, Raytown, 
Missouri, stringing contractors, are 
completing a takeup job for Service 
Pipe Line Company that consisted of 
223 miles of 6 and 8-in. pipe. The 
work was all in Texas. 

Between Lawrenceville, Illinois, 
and Mt. Vernon, Indiana, stringing 
has begun on 56 miles of 10-in, for 
The Texas Pipe Line Company. Be- 
tween Durant and McAllister, Okla- 
koma, 60 miles of 8-in. are being 
taken up for the same company. 

Stringing has begun on 32 miles of 
8-in. for Union Gas Company. This 
is from Bloomington to Farmer City, 
Illinois. 

Work will begin soon on the takeup 
of 30 miles of 8-in. for Great Lakes 
Pipe Line Company between Barns- 
dall and Copan, Oklahoma. 

Considerable pipe will be strung on 
the Platte Pipe Line Company sys- 
tem, beginning in May, all 20-in. 
pipe. Between the Mississippi River 
and St. Joseph, Missouri, 280 miles 
will be strung, and from Marysville, 
Missouri, to Holdredge, Nebraska, 
142 miles. 


> Dunn Brothers, 801 Mercantile 
Securities Building, Dallas, Texas, are 
stringing pipe for H. C. Price Com- 
pany on the Texas Illinois Natural 
Gas Pipeline Company project, as 
follows: 

Section 4—109 miles of 30-in. from 
Glenflora to Urbana, Texas. 

Section 5—91 miles of 30-in. from 
Urbana to Dotson, Texas. 

Section 6—99 miles of 30-in. from 
Dotson to the Texas-Arkansas state 
line. 

Other jobs being strung by’ the 
company are as follows: 

El Paso Natural Gas Company — 
415 miles of 24-in. between Fruit- 
land, New Mexico, and Yucca, Ari- 
zona. (San Juan line.) 

El Paso Natural Gas Company — 
419 miles of 30-in. in New Mexico, 
Texas, and Arizona. 


> Ray L. Smith and Son, Inc., 
Hazlett Building, El Dorado, Kansas, 
has completed the installation of a 
city distribution system in Newport 
News, Virginia, for the Virginia Elec- 
tric and Power Company, and will 
finish the Norfolk system soon after 
the first of April. 

The 220 miles of 12 and 18-in. 
laid for Commonwealth Natural Gas 
Company between Standardsville, 
Norfolk, and Newport News, was 
completed except for the final clean- 
up (March 19). 

The company states it has two com- 
plete spreads available for large 


- diameter pipe line work with no com- 


mitments at present. 
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> O. R. Burden Construction 
Company, P. O. Box 5216, Tulsa, 
Oklahoma, is laying 56.6 miles of 
1034-in. pipe for The Texas Pipe 
Line Company from Lawrenceville, 
Illinois, to Mount Vernon, Indiana. 
Pete Hiner is spread superintendent. 

Work is not expected to begin until 
in May on the Platte Pipe Line Com- 
pany job. Burden has the contract to 
lay 280 miles of this system, his sec- 
tion being between the Missouri 
River near St. Joseph, Missouri, and 
the Mississippi River near Wood 
River, Illinois. 

Considerable work is being done in 
Texas for Service Pipe Line Company 
and The Texas Pipe Line Company. 
For Service, 183 miles of 8-in. and 
40 miles of 6-in. are being taken up 
between Dallas and Fort Worth, Fort 
Worth and Chico, and Ranger and 
Fort Worth. Between Sherman and 
Armstrong, Texas, 52 miles of 6-in. 
are being taken up for Texas Pipe 
Line. 


> Western Pipe Line Coating 
Company, Inc., P. O. Box 1063, 
Wichita Falls, Texas, is coating 135 
miles of 10-in. pipe for Brown Lite 
Company of Tulsa. The pipe will be 
laid for Phillips Petroleum Company 
between Yale and Clinton, Oklahoma. 
Cecil D. Carey is general superintend- 
ent for Western Pipe Coating. For the 
Martin Construction Company of 
Ulysses, Kansas, 40 miles of 8-in. are 
being coated that will go into a trans- 
mission system to the City of Trini- 
dad, Colorado. C. M. Vaughn is su- 
perintendent. For Warner Brothers of 
Denver, Colorado, 37 miles of 34-in. 
through 8-in. are being coated that 
will compose a distribution system in 
the City of Trinidad. H. W. Carey is 


superintendent. 


>» Bishop and Lock, 503 Magnolia 
Building, Dallas, Texas, will lay 142 
miles of the Platte Pipe Line Com- 
pany system. Their section will be 
between Marysville, Kansas, and 
Holdrege, Nebraska. The job is wait- 
ing on pipe and is expected to get 
underway in May. 


> Williams - Austin Company, 
Grant Building, Pittsburgh, Pennsyl- 
vania, beginning in May, will lay 37 
miles of 20-in. for New York State 
Natural from the Boome storage field 
to Ithaca, New York. The warehouse 
for this job will be at Lawrenceville, 
Pennsylvania. Also beginning in May, 
23 miles of 20-in. will be laid for the 
same company from State Line sta- 
tion at Angelica, New York. The field 
office and warehouse will be at Wells- 
ville, New York. 

The spread under Ralph Gaddy, 
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superintendent, now working at New 
Kensington, will do these jobs. The 
final completion dates are expected 
to be October 25. 

Another job for New York State 
Natural Gas Corporation will be 8214 
miles of 20-in. between Utica and 
Ithaca, New York, beginning in May. 
Leman Creech will be superintendent, 
and the officeyand warehouse will be 
at Clinton, New York. This spread is 
now finishing up the central Ken- 
tucky Natural Gas Company job at 
Brooksville, Kentucky, and will move 
directly from there to the New York 
job. Final completion date of the lat- 
ter will be about November 15. 

For Niagara Mohawk Power Cor- 
poration, approximately 40 miles of 
10, 12, and 16-in. lateral lines will be 
laid near Utica beginning about April 
1. For the same company, 55 miles 
of 10-in. will be laid from Fulton to 
Watertown, New York. Starting date 
of this job will be determined by pipe 
deliveries. The spread is under How- 
ard Bauer. 

Ed Peters is general superintendent 
over all spreads. 


> Associated Pipe Line Contrac- 
tors, Inc., P. O. Box 2163, Houston, 
Texas, is constructing 121 miles of 
16-in. pipe line for Southern Natural 
Gas Company between Tuskegee, Ala- 
bama, and Macon, Georgia. Lacy 
Walker is superintendent of the job 
and Buck Johnson manager of the 


field office. 


> H. L. Gentry Construction Com- 
pany, 921 East Michigan Avenue, 
Jackson, Michigan, expects to com- 
plete about May 1 the 55 miles of 
1234-in. pipe being laid for South- 
eastern Michigan Gas Company be- 
tween Birmingham and Port Huron, 
Michigan. Frank Morris is superin- 
tending the job. 

Lateral transmission lines in the 
City of Toledo, Ohio, are being in- 
stalled from the Ohio Fuel Gas Com- 
pany. James Mitchell is in charge of 
the work. 


> Vaughn and Taylor Construc- 
tion Company, Inc., P. O. Box 
1351, Wichita Falls, Texas, is con- 
structing a 165-mile gathering system 
in Sherman County, Texas, for Phil- 
lips Petroleum Company. Diameter of 
the pipe is 3 in. through 12 in. 

A gathering system also is being 
laid for Sunray Oil Corporation. This 
one is in the Snyder field, Texas, and 
consists of 138 miles of 3 in. through 
30 in. pipe. 

At Burkburnett, Texas, 35 miles of 
3 in. through 10-in. pipe is being 
taken up for the South Texas Pipe 
and Supply Company. 
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> Midwestern Constructors, Inc,, 
105 North Boulder, Tulsa 3, Okla. 
homa, is handling several spreads on 
the Texas Illinois Natural Gas Pipe. 
line Company system, but, except for 
a crossing on the Illinois River, work 
has been shut down for the winter and 
will begin soon. 

Schedule 11 consists of approxi- 
mately 100 miles of 30-in. from the 
Mississippi River near Chester, Illi. 
nois, to Effingham, Illinois. The field 
office is at DuQuoin, Illinois. M. T, 
Wilhite is superintendent and John 
Work spreadman. This job was about 
28 per cent completed when shut 
down. 

Schedule 12 consists of 100 miles 
of 30-in. from Effingham to Sibley, II- 
linois. This work has not been started, 
but is scheduled for the spring. 

Schedule 13 is 92 miles of 30-in. 
from Sibley to Joliet, Illinois. This 
work is also scheduled for spring. 

The Illinois River crossing, near 
Morris, Illinois, was 90 per cent com- 
pleted at the last report. The field of. 
fice is at Morris, with Clyde Peters 
superintendent and Bill Daniels office 
manager. 

Work is underway on compressor 
station jobs for Panhandle Eastern 
Pipe Line Company. Station addi- 
tions and piping are being installed 
at Tuscola, Illinois, Zionsville and 
Edgerton, Indiana. F. C. Snavely is 
in charge at Tuscola, J. A. Bard at 
Zionsville, and Earl S. Powell at 
Edgerton. 


> Trojan Construction Company, 
Ine., 141614 North Robinson, Okla- 
homa City 3, Oklahoma, has under 
construetion 53 miles of 26-in. for the 
Oklahoma Natural Gas Company, be- 
tween Depew and Edmond, Oklaho- 
ma. The field office is now at Chand- 
ler, Oklahoma. Charles T. Tillotson 
is superintendent and Vernon Yeager 
office manager. 


> Houston Contracting Company, 
2707 Ferndale Place, Houston, Texas, 
has recently completed 250 miles for 
the Trunkline Gas Supply Company, 
and is now engaged in laying 39.2 
miles of 10-in. gas line for Humble 
Oil and Refining Company from 
Chambers County into Jefferson 
County, Texas. 


> Bechtel Corporation, 220 Bush 
Street, San Francisco, California, an- 
nounces that work has been suspended 
until spring on the 409 miles of 30- 
in. for Texas Illinois Natural Gas 
Company in Arkansas and Missouri. 
E. W. Davis is division manager, E. J. 
Hayes division office manager, and 
E. C. Elting, project office manager. 
The project office is at 409 East Mark- 
ham Street, Little Rock, Arkansas. 














as 
















THE PETROLEUM ENGINEER, April, 1951 


Safety and Service 





Two Great New 








e Complete Kink Resistance with extreme flexi- 
bility from leakproof coupling to leakproof coup- 
ling—Royal 4, even on.mast type rigs, resists all 
forms of kinking throughout its working length. 


e Highest Working Pressure _qnticipates and pro- 
vides for the greater pressures of the newest 
pumps ... introduces a new standard of safety to 
normal operations... serves as an additional safe- 
guard should abnormal stress occur... eliminates 
costly switching to steel hose when high pump 
pressures are required. 


In the deepest fields — under the highest drilling 
pressures—Royal 4 has undergone two test years 
of toughest field service. Along the Gulf Coast, off 
its shore, throughout Texas, Louisiana and Okla- 


Here is U.S. Rubber'’s reply to oil industry requests 
for a better cable-reinforced hose. 


In endless combination, varying sizes of wire, in 
varying numbers of strands, of varying degrees of 
flexibility were tested before the right result was 
achieved. 


Now the vastly new andimproved U.S. Matchless 











FIELD-PROVEN PERFORMANCES WITHOUT PARALLEL! 


U. S. MATCHLESS CABLE-LAY 


Expert advice and service on the job are yours for the asking. 
See your “U. S.” Distributor about these great new hose or write... 


UNITED STATES RUBBER COMPANY 


MECHANICAL GOODS DIVISION e Rockefeller Center, New York 20, N. Y. 


ROTARY HOSE 


U. S. ROYAL 4—the only hose with... 


e Ultra-Flexibility highest quality wire-reinforced, 
fabric-and-rubber construction delivers a degree of 
flexibility unknown in other rotary hose—as con- 
clusively demonstrated in exacting factory “sling” 
tests. : 

@ Double Reinforcing Wire Units —Royal 4 incor- 
porates 2 double wire layers (4 stress wires in all) 
to a unit—each layer with sufficient hydrostatic 
value to resist bursting should the other become 
damaged—each a hose in itself. 


homa its many service lengths have been ideally 
evaluated for every type of rig. And the result: Not 
one single failure! Trouble-free performance rec- 
ords never possible before! 


Cable-Lay has 19-strand highest tensile steel cable 
wire of unique twist-free construction . . . in plies 
that float in cushions of live, elastic rubber. Now it 
has a special carcass of soft, pliable yet amazingly 
strong cotton fabric. Result—improved flexibility, 
greater flex life and increased kink resistance. 











PRODUCTS OF 


To obtain more information on products advertised see page E-37 E-3 









NEWS 


U. S. Oil Reserves Set 
New Record in 1950 


The following table is a resume of 
the joint report released by the Amer- 
ican Petroleum Institute and Ameri- 
can Gas Association concerning U. S. 


reserves at the end of 1950: 
RESERVES 
(Thousands of barrels, 42 gal each.) 
Dec. 31 Dec. 31 Changes 
. 1950 1949 from 1949 
Crude oil 25,268,398 24,649,489 -+- 618,909 
Natural gas 





liquids .... 4,267,663 3,729,012 -+ 588,651 
Total liquid 
hydro- 
carbons 29 526.061 28.378.501 +1,157,560 
(Millions of cubic feet.) 
Natural 


gas 185,592 699 180.381.3844 +5.211,355 
NEW SUPPLIES DEVELOPED IN: 
(Thousands of barrels.) 





Crude oil 2,562,685 8,187,845 — 625,160 
Natural gas 
liquids .... 766,062 386,776 -+- 379,286 
Total liauid 
hydro- 
earbons = $8,328.747 3,574,621 — 245,874 
PRODUCTION 


(Thousands of barrels.) 
Crude oil... 1,943,776 1,818,800 -+- 124,976 
Natural gas 





liquids .... 227,411 198,547 + .28,864 
Total liquid 
hydro- 
carbons .. 2.171,187 2.017,347 -+ 153,840 
(Millions of cubic feet.) 
*Natural 
ee 6,892,678 6.245.041 + 647.837 


“Figures are net after deducting only the 
amount of gas returned to reservo'rs for cy- 
eling and pressure maintenance. They there- 
fore include the gas put into underground stor- 
are 


Reserves of lienid hvdrocarbons in 
the 11 leadine oil states—arcounting 
for ahout 97% of the UJ. S. reserves 
—were reported as follows (in thou- 
sands of barrels) : 


Dee. 31 Dec. 31 

1950 1949 Changes 
Texas . 16,077,681 15,653,448 -++- 42.238 
California 4.998 ,949 4.142026 — 46.077 
Louisiana 2,828.649 2.506,191 ++ 322,458 
Ok!nhoma 1,678.216 1,563.948 119.868 
Kaneas a 895.765 844 795 50.970 
Wyoming .. 890.003 785.465 154,538 
New Mexico 685.279 677.941 + 7.938 
Tilinots 590,477 494,204 -+- 95.873 
Miesisaippi 441 602 459.267 — 17.665 
Arkaneans . 394.647 853.105 -+- 41,542 
Colorado .. 352,450 369,002 — 16,552 


Peoples Gas Seeks 
Underaround Storage 


The Peoples Gas, Light, and Coke 
Company of Illinois is seeking legis- 
lation for creation of a 15,000-acre 
natural gas undersround storage 
farm. The farm is in Kankee County, 
Illinois, where core tests have been 
made to test a sandstone formation. 

lf the storage field is created, it 
would have a capacity of 8.0 billion 
cubic feet of gas. Supply would be 
handled by the Natural Gas Pipe Line 
of America from the Texas Panhandle 
area, and the new Texas-Illinois Pipe 
Line from the gulf coast. 

Completion of the project would 
make possible large-scale storage of 
natural gas during the summer 
months, for winter months when de- 
mand exceeds capacity of long-dis- 
tance pipe lines from gas fields. 
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World Petroleum Congress To Begin Next Month 


Two hundred technical, scientific, 
and engineering papers have been 
submitted already to the Organizing 
Committee of the Third World Petro- 





G. A. T. Schuitemaker 


leum Congress, to be held in The 
Hague/Scheveningen, Holland, from 
May 28 to Jurie 6, 1951, the Secre- 
tariat of that body has announced. 
Another hundred papers are expected 
to be presented, in fact have been 
promised. Some papers have not been 
preprinted, but all manuscripts will be 
published in the final Proceedings of 
the Congress, 

At the time of the First World Con- 
gress in London in 1933, a Permanent 
Council for these Congresses was set 
up, under which auspices the Second 


Soviet Oil Supply 
Under 1950 Schedule 


In Romania production for 1950 
has been estimated at 4,750,000 tons, 
being 1.2 per cent under the Russian 
oil production plan quota for last 
year, according to Richard O’Reagan, 
AP correspondent writing from Vi- 
enna. Hungary’s yield has not been 
estimated, but is said to be only 75 
per cent of the set quota, Austria pro- 
duced 1,450,000 tons, or “more than 
double the 1945 amount,” but short 
of the 1950 schedule. Russia’s own 
output was estimated at 37,000,000 
tons. 


Engineering Vacancies 


Civilian position vacancies for 
more than 200 engineers and other 
technical personnel at the Army En- 
gineer Research and Development 
Laboratories have been created by 
the stepped-up national defense pro- 
gram, Colonel O. B. Beasley, Com- 
manding Officer of the Laboratories 
has announced. The positions, which 
are covered by Civil Service regula- 
tions, carry salaries up to $6,400. 


World Congress was held in P2-is jy 
1937. The same Council is di: ecting 
the coming Congress, The last (hair. 
man of the Permanent Counci!. Col. 
Louis Pineau, France, died in Septem. 
ber, 1950, and the newly elected’ 
chairman is G. A. Tuyl Schuitemaker 
of the Netherlands. Schuitemaker js 
chairman of the petroleum engineer. 
ing section of the Royal Netherlands 
Institution of Engineers, and is ad. 
viser to the Royal Dutch Shell group. 

Schuitemaker was educated at Delft 
Technical University, Holland, receiy. 
ing the Mechanical Engineer degree 
in 1913. In 1918 he went to Indonesia 
and served as engineer with the Ba. 
taafsche Petroleum: Maatschappij. 
and eventually was placed in charge 
of the Engineering Department in 
Sumatra. After three years with Asi- 
atic Petroleum Company in the USA 
he returned in 1926 to Holland where 
he has been active in the Royal Dutch 
Shell engineering department at The 
Hague. 

The permanent council of the Con- 
gress includes: G. A. Tuyl Schuite- 
maker, Netherlands, chairman; F. S. 
Clulow, Gustav Egloff, K. G. Mac- 
Kenzie, E. V. Murphree, USA; Col. 
S. J. M. Auld, T. Dewhurst, H. C. 
Tett, Great Britain; J. Filhol, Y. Nor- 
mand, S. Scheer, France; J. A. Beu- 
kers, J. N. J. Perquin, Netherlands: 
Prof. F. Erculisse, Belgium; Carlos 
Perez de la Cova, Venezuela, and R. 


K. Stratford, Canada. 


Texas Output To Set 
New Record This Month 


Texas’ April total allowables were 
set at an all time high, with the state 
due to produce 2,878,548 bbl daily 
this month. This quota is 76,395 bbl 
a day higher than March, and will in- 
crease all the state’s total output about 
100,000 bbl a day when added to pro- 
duction from new wells completed 
during April. Besides crude, Texas 
will produce more than 366,000 bbl 
daily of natural gasoline and conden- 
sate. The Railroad Commission kept 
most fields on 23-day production this 
month and East Texas at 19. 


Steel for Oil Industry 


The oil and gas drilling industry 
has received 1.0 per cent of total ship- 
ments of steel products in December. 
1950, according to figures released by 
the American Iron and Steel Institute. 
For the year 1950, 623,108 tons or 
0.9 per cent of total shipments were 
received by the oil and gas drilling in- 
dustry. In 1949 1.1 per cent of ship- 
ments of steel products went in to the 
drilling of oil and gas. 


THE PETROLEUM ENGINEER, April, 195! 





-World Oil Reserves Set 
At 86 Billion Barrels 


Total proved and estimated crudes 
reserves have been set at 86 billion 
barrels at the end of 1950, by Freder- 
erick G. Coqueron of the petroleum 
department of the Chase National 
Bank. Of this amount 45.3 per cent 
was in the Middle East and 46.2 per 
cent in the Western Hemisphere. The 
U. S. held 27 billion barrels, or 31.4 
per cent of the world total, the King- 
dom of Kuwait on the Persian Gulf 
had 11 billion, or 12.8 per cent; Saudi 
Arabia 10 billion; Iran 9500 million, 
Venezuela 9 billion; Iraq 7 billion, 
and Russia 5500 million barrels. 

The rest of the world’s crude re- 
serves are in Canada and other West- 
em Hemisphere nations, Qatar, the 
Far East, and Europe. 


_U. S. Imports Rise 
31 Per Cent in 1950 


Crude oil and refined products 
climbed to a new high in 1950, a 31 
per cent rise above 1949, according 
to Bureau of Mines reports. Total im- 
ports in the year amounted to 309.- 
149,000 bbl, an increase of 73,590.- 
000 or 31.2 per cent from the preced- 
ing record total set in 1949. 

Crude oil imports totaled 177,714.,- 
000 bbl for the year, an increase of 
15.6 per cent from the 1949 total. Im- 
ports of refined products were placed 
at 131,435,000 bbl, a gain of 49,562.- 
000 or 60.5 per cent from 1949. 


September Werld Output 
Tops August Production 


During September, world produc- 
tion of crude petroleum increased to 
11,030,00 bbl daily, a gain of 236,000 
bbl daily over the August production 
rate. The largest gains in daily aver- 
age production over August were: the 
United States 224,000 bbl, Iraq 26,- 
000 bbl, Venezuela 22,000, Kuwait 
14,000, and Canada 11,000 bbl. Daily 
average production in Iran decreased 
81,000 bbl, and in Qatar daily pro- 
duction decreased 5000 bbl. During 
the quarter ending September 30, 
world crude production was 10,787,- 
000 bbl daily, an increase of 8.1 per 
cent over the second quarter average, 
and 13.8 per cent higher than daily 
production in the first quarter of the 
year. 

Crude oil imports by western Euro- 
pean nations increased 101,000 bbl 
daily over August to 851,000. The 
principal importing countries were, in 
barrels daily: France 329,000 (Au- 
gust 252,000), United Kingdom 169,- 
000 (194,000), the Netherlands 136.- 
000 (121,000), Italy and Trieste 107;- 
000 (94,000), and western Germany 
59,009 (55,000). 
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1950 Oil Demand Is 
11 Per Cent Above 1949 


Total demands for all oil in 1950 
were 1] per cent above those of 1949, 
the Bureau of Mines has reported. The 
1950 daily demand averaged 6,803,- 
000 bbl, of which 6,499,000 were do- 
mestic—1l2 per cent were more than 
1949. Oil exports averaged 304,000 
bbl per day in 1950, down 7 per cent 
from 1949. 

Demand for imports of refined 
products were 360,000 bbl daily last 
year as compared with 225,000 the 
prior year. 


Gasoline , Gas Department 
Separated by Phillips 

The natural gasoline and gas de- 
partment of Phillips Petroleum Com- 
pany is being divided into a natural 
gasoline department and a natural 
gas department. George P. Bunn has 
been made manager of the natural 
gasoline department, and A. M. Rip- 
pel has been appointed manager of 
the natural gas department. Bunn 
formerly was manager of the natural 
gasoline and gas department and Rip- 
pel has been in charge of that depart- 
ment’s gas division, both reporting to 
F. E. Rice, vice president, who re- 
tired on February 28. 

Bunn was graduated from the Uni- 
versity of Kansas in 1920, with a BS 
degree in engineering. He joined Phil- 
lips in 1922. Rippel received his 
higher education at Bucknell Univer- 
sity, where he was graduated cum 
laude in 1920, with a bachelor of 
science degree in chemical engineer- 
ing. He was employed by Phillips in 
1925. 


Russia Sells Austrian Oil 


Within the past year, Soviet Russia 
has drained Austria of $25,000,000 
worth of oil, Representative Mans- 
field of Montana has reported. A mem- 
ber of the house foreign affairs com- 
mittee, Mansfield recently returned 
from a one-man study mission in Aus- 
tria and Western Europe. He reported 
that Russia is shipping thousands of 
barrels daily to eastern European 
countries from the Russian zone in 
Austria. 

The Russians make their satellites 
pay for the oil and then keep the earn- 
ings themselves, Mansfield said. The 
oil-export earnings amounted to $25.- 
000,000 in 1950. 


Coastal Office Moved 


The executive offices of the Coastal 
Oil Company have been moved to The 
National Newark Building, 744 
Broad Street, Newark 2, New Jersey. 
Former offices were 60 Park Place. 
Newark 2. New Jersey. 


Canada Trade Department 
Names Petroleum Heads 


Establishment of four sections of 
the recently created petroleum divi- 
sion of the Department of Trade and 
Commerce of Canada and the appoint- 
ment of assistant directors to head 
each section are anounced by Dr. O. 
B. Hopkins, director of the division. 

The appointees are being loaned 
by their companies. They will head up 
divisions as follows: Refining section, 
D. M. Morrison, Montreal, Shell Oil; 
producing section, Ralph F. Will, Cal- 
mont Oils Ltd., etc., Calgary; mater- 
ial section, Harold E. Saunders, Mon- 
treal, McColl-Frontenac Oil; supply 
and transportation section, G. S. 
Hanna, Toronto, British American 
Oil; Walker L. Taylor of Imperial 
Oil Limited, Toronto, will serve as 
eastern representative for the produc- 
ing section. 


Four Weeks’ Imports Dip 


Imports of crude oil and petroleum 
products totaled 903,500 bbl daily for 
the week ended March 10, down from 
the 955,300 bbl daily for the preced- 
ing week, the American Petroleum In- 
stitute has reported. For the 4 weeks 
ending March 10, total crude oil and 
products imports reached a total 918,- 
300 bbl daily, dropping slightly from 
the 938,500 bbl daily imported dur- 
ing the four weeks ended February 10. 

The following table includes figures 
showing imports of crude oil and 
residual fuel oil since the 4 weeks 
ended March 10. 


(Figures in barrels per day) 

Four Crude Residual Other 
Weeks Ended oil Fuel Oil Products Total 
March 10 .... 465,000 422,800 30,500 918,300 
Weeks Ended : 
March 10 .... 480,700 388,600 34,200 903,500 
March 3 ..... 506,100 429,200 20,000 955,300 
February 24 437,800 389,500 36,700 864,000 
February 17 436,400 488,700 31,200 950,300 


ECA Sponsors Meeting 


Eighteen delegates, all experts in 
the field of technical information, met 
at The Texas Company’s conference 
room, (Chrysler Building, New York 
City) in an ECA-sponsored meeting. 
Addressing the group was Texaco’s 
technical librarian, M. P. Doss, who 
along with other members of the 
ccmpany exptained t. the Marshall 
Plan visitors modern techniques in 
documenting and distributing scien- 
tifle information. Emphasis was 
placed on system, including automat- 
ic, for the selection, reproduction, 
and dissemination of technical mater- 
ial. Goal of the Texaco meeting, 
one of a series arranged by the ECA, 
was to exchange ideas that would pro- 
mote a more effective flow of scien- 
tific information among European 
nations. Ten European countries and 
the United Kingdom were represent- 
ed by the touring delegates. 
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|.P.C. Abandons 
Syrian Oil Concession 


The Syria Petroleum Company, a 
member of the Iraq Petroleum Com- 
pany, group, has notified the Syrian 
Government of its abandonment of its 
concession. This will become effective 
six months from the date of notifica- 
tion, that is, in August, 1951. The 
abandoned wells, together with geo- 
logical and drilling information will 
be handed to the government. 

The concession was obtained from 
the Damascus Government in Febru- 
ary, 1938, and ratified by the legisla- 
tive body effective at the time in 
March, 1940. The concession super- 
seded a number of exploration per- 
mits that the company had previously 
held and under which drilling had 
been carried out at Jebel Bishri, Dji- 
bissa, Chembe, and Derro, Under the 
concession drilling was extended to 
structures at Cherrife and Dubayat. 

\fter the war, drilling was resumed 
as early as possible, and extensive 
workshop and transport depots were 
established in the country. Wells, 
which unfortunately proved dry, were 
drilled at Baflum, Dola’a, Abba, 
Ghouna, Djibissa, and Gubeibe. In 
spite of all efforts, however, and the 
carrying of the wells to depths ex- 
ceeding 10,000 ft, no commercial pro- 
spects have been discovered. 


Research Conference Planned 


The annual Research and Utiliza- 
tion Conference sponsored by the 
American Gas Association will be 
held May 24 and 25 at the Hotel Stat- 
ler, Cleveland, Ohio, it was anounced 
by R. J. Rutherford, president, Wor- 
cester Gas Light Company, and chair- 
man, AGA Committee on Domestic 
Gas Research. Edward J. Nelson, Ro- 
chester Gas and Electric Corporation, 
will serve as chairman of the Cleve- 
land conference. 


Twelve foreign students from 9 dif- 
ferent countries and 4 continents were 
presented with certificates by C. E. 
Searle, vice chairman of the board of 
Worthington Pump and Machinery 
Corporation, at graduation exercises 
at the Essex House, Newark, New Jer- 
sey. The students have just completed 
a 4 months’ training course in modern 
industrial methods at Worthington’s 
plants in Harrison, New Jersey, Holy- 
oke, Massachusetts, Buffalo and 
Wellsville, New York. 

These men are graduate engineers 
and are sent by Worthington’s foreign 
plants, representatives, and customers 
abroad. 

Each student spoke briefly of the 
needs of his home country and how 
the industrial know-how acquired dur- 
ing this course will be put to good use. 
Romulo Negrin of Emilio Castelar 24- 
203, Mexico, said that pumping 
equipment was presently in urgent 
demand there. During the rainy sea- 
son, he explained, Mexico City is so 
flooded that buildings sink and pipes 
buckle and break because of an in- 
adequate water disposal system. 
Pumps and compressors, and the 
training necessary to install them, are 
also needed for pipe line develop- 
ments, consisting of lines from Tam- 
pico and Torreon now being built to 
carry gas to the capital city, he said, 
adding that he expected to work on 
such projects when he returns home. 

Mexico’s greatest industrial prob- 
lem, however, is irrigation, Negrin 
said. He pointed out that the country 


‘Worthington Trains Foreign Engineering Students 


was without rain for eight to nine 
months, making irrigation a “must” 
for the betterment of its agriculture, 

Twelve years ago there were few 
deep-well pumps used in Chile for ir. 
rigation, according to Hugo P. Leon 
of General Holley 50, Santiago, Chile, 
but now deep-well pumps are in de. 
mand and are used extensively. He 
said, however, that 50 per cent of 
the land was still unexploited because 
it is arid. 

Rodolfo Langen, a countryman of 
Leon’s from Francisco Vergara No. 
309, Vina Del Mar, expects to return 
to Chile to work on irrigation proj- 
ects. Only about 3 per cent of the land 
now cultivated is irrigated, he said. 

Uruguay’s greatest industrial need 
is power projects to help develop tex- 
tile industries, Enrique M. Rodriguez, 
of Jose L. Osorio 1363, Montevideo, 
stated. Much progress has been made, 
he said, with the development of the 
Rio Negro project, which derives 
power from the largest artificial lake 
in the world. Two new dams are plan- 
ned on sites further down that river. 

Louis Torres, of Mayor 37, Madrid. 
thought that Spain’s basic need was 
for steel plants, “so that she may be- 
come more industrial.” If Spain can 
industrialize, it can purchase fertil- 
izer, which should help to reduce its 
need of exporting wheat, he said. 
Spain also needs machinery with 
which to further develop its mines. 
Torres said. Torres hopes to act as 
a consulting engineer when he returns 
and help solve some of the problems. 


Shown below with their instructors are the foreign students who completed a course at Worth- 

ington’s laboratory: Front row, W. A. Finn, general export manager, and G. Watkins, research 

engineer. Second row: Enrique Rodriquez, Uruguay, Louis Torres, Spain; Hugo Leon and Rudolfo 

Langen, Chile; Jose Luaces, Cuba, and Alois Huber. Third row: S. Warnock Aitken, Ireland, Robert 
H. Morris and John Boddy, Canada; Edward Peirano, Uruguay, Rolu Romulo Negrin, 


Mexico, and Anand C. Pande, India. 
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PERSONALS 


>» M. Darwin Kirk, has been named 
vicé president and general attorney 
of Sunray Oil Corporation. Other vice 
presidents recently appointed are 
Harold W. Manley, vice president, 
gas-gasoline manufacturing depart- 
ment, and R. E. Foss, Los Angeles, 
vice president and general superin- 
tendent for Sunray’s California pro- 
duction division. All three men were 
formerly with Barnsdall Oil Company 
when it was merged into Sunray. 

Kirk was graduated in law from the 
University of Oklahoma in 1928, 
joined the former Barnsdall company 
in 1932, and was a vice president of 
that organization at time of merger. 
Manley was graduated in engineering 
from Oklahoma A. & M. College in 
1929, joining Barnsdall that year, and 
had been successively roustabout, di- 
vision engineer, production superin- 
tendent, and a Barnsdall vice presi- 
dent. Foss was graduated from Cali- 
fornia Institute of Technology in 
1932, joined Barnsdall in 1935 as pe- 
troleum engineer, and had been suc- 
cessively production foreman, drill- 
ing engineer, and vice president for 
Barnsdall in 1945. 





> Clifton Blackmon has been 
named an assistant vice president of 
the First National Bank in Dallas to 
serve as director of advertising and 
public relations. Marshall S. Cloyd, 
vice president, who has served as ad- 
vertising director of the bank, is re- 
ceiving the added title of assistant 
trust officer and will supervise the 
Trust Department’s program of highly 
specialized advertising and aid in its 
promotional work. 

Since 1943, Blackmon has been di- 
rector of publicity and advertising for 
the Dallas Chamber of Commerce and 
editor of its official publication, “Dal- 
las” Magazine. 


> Harry E. Milton, president of the 
Milton Oil Company, St. Louis, Mis- 
souri, has been elected chairman of 
the Iowa-Missouri-Nebraska district 
of the Oil Industry Information Com- 
mittee. 
_ Milton, a well-known independent 
jobber, was elected at a special meet- 
ing held in conjunction with the an- 
nual convention of the Iowa Inde- 
pendent Oil Jobbers Association in 
Des Moines. 

Announcement of his selection to 


‘succeed L. C. Pfaff, of Socony- 


Vacuum Oil Company, St. Louis, was 
made to the convention by H. B. 
iller, eexcutive director of the OTIC. 
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W. T. Nightingale 


> W. T. Nightingale, Rock Springs, 
Wyoming, has been named president 
of Mountain Fuel Supply Company, 
and J. C. Donnell II, formerly presi- 
dent, has been named chairman of the 
board. 

Nightingale received his bachelor 
and his master of science degrees from 
the University of Washington. In 1929 
he became chief geologist with Moun- 
tain Fuel, serving in that capacity un- 
til 1945. He was elected a vice presi- 
dent in 1941, and in 1945 became vice 
president in charge of production, 
exploration, and transmission. 

In addition to serving as chairman 
of Mountain Fuel’s board of directors, 
Donnell will continue as president and 
director of The Ohio Oil Company, 
with offices in Findlay, Ohio. He was 
graduated from Princeton Univer- 
sity in 1932, majoring in geology. He 
is serving at present as vice president 
of the American Petroleum Institute, 
and chairman of the Division of Pro- 
duction. 

The changes resulted from the an- 
nouncement of T. B. Gregory of 
Pittsburgh, Pennsylvania, of his re- 
tirement as chairman of the board 
and company treasurer, He will con- 
tinue as a member of the board. Greg- 
ory has served as director of Quaker 
State Oil Refining Corporation, Oil 
City, Pennsylvania; and of Union 
Heat and Light Company, Grove City, 
Pennsylvania. 

J. D. Roberts of Salt Lake City 
remains as vice president in charge of 
all distribution divisions of the com- 
pany. Roberts is a graduate of La- 
Fayette College, Easton, Pennsylvania 
of 1915 with a mechanical engineer- 
ing degree. Since the company was 
organized in 1935, Roberts has been 


vice president in charge of distribu- 





tion, and in charge of operations of 
the company in the Salt Lake Valley. 
He has been a director of the com- 
pany since 1940, and a member of 
the executive committee since 1941. 

L. C. Olpin is the new treasurer. 
He was graduated from the University 
of Utah in 1922. In 1929 he was 
named assistant secretary and assist- 
tant treasurer of the companies that 
in 1935 became Mountain Fuel. He 
became a company director in 1940. 
Since 1942 he has served as secretary, 
and remains in that capacity. 

L. C. Peschel of Salt Lake City 
was elected to the newly created posi- 
tion of company controller. Peschel 
has been with Mountain Fuel and its 
predecessors since 1929. 


> Osear C. Sattinger, who formerly 
handled legal matters for Southern 
Counties Gas Company, has been re- 
tained as legal counsel by Pacific 
Lighting Gas Supply Company, it was 
announced last week by Robert A. 
Hornby, executive vice president of 
the gas supply company. The work 
Sattinger previously did for Southern 
Counties Gas Company was taken over 
by Hilford Springer, when the latter 
became secretary and counsel of that 
company on February 1. 





Rayburn L. Foster 


> Rayburn L. Foster has been 
elected a director and a member of 
the executive committee, Phillips Pe- 
troleum Company. Foster will succeed 
F. E. Rice, vice president of natural 
gasoline and gas, who has retired af- 
ter almost 33 years service with the 
company. Foster, who has been asso- 
ciated with Phillips for over 22 years, 
became vice president and general 
counsel of the company last January 
1. Previously he had served Phillips 
as assistant general counsel. 
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E. W. Webb A. W. Tarkington 


> E. W. Webb, Houston, Texas, 
menager of Continental’s production 
department, has been named vice 
president of the company, along with 
A. W. Tarkington, Houston, assist- 
ant to the president. In his new posi- 
tion Tarkington is to become regional 
general manager of the company’s 
central region, with headquarters in 
Oklahoma City. Webb will continue 
in his present position. 

Webb has risen through the ranks 
in the production department, having 
joined Continental as a petroleum en- 
gineer at Seal Beach, California, more 
than 24 years ago. He was appointed 
assistant manager of the production 
department, Ponca City, Oklahoma, 
in June, 1947,.and became manager 
of the production department in Jan- 
uary, 1949. Webb moved to Houston 
in July, 1950. He was graduated from 
the University of California in 1921 
with a petroleum engineering degree. 

Tarkington was elected treasurer of 
Continental in August, 1948. He was 
named assistant to the president in 
February, 1950. He attended. Rice 
University, Houston, and was gradu- 
ated from Southern Methodist Uni- 
versity, Dallas, with a BS degree in 
commerce in 1932. 


> Wallace E. Avery of The Texas 
Company has been named assistant 
general manager, industrial and pub- 
lic relations, with headquarters in 
New York. His new assignment will 
be principally in the field of industrial 
relations. Avery attended the Univer- 
sity of California, receiving his BS 
degree in 1929 and his LL.B. in 1933. 
He entered the service of The Texas 
Company in May, 1945, as an attor- 
ney in the Los Angeles office of the 
legal department, where he has spent 
much of his time handling labor mat- 
ters of the company arising on the Pa- 
cific Coast. 
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Rawleigh Warner, Jr. 





> Rawleigh Warner, Jr., New 
York City, secretary of Continental 
Oil Company, has been promoted to 
assistant to the president, with head- 
quarters in Houston, it has been an- 
nounced by President L. F. McCol- 
lum. Warner, who was born in Chi- 
cago and is a graduate of Princeton 
University, joined Continental in 
Ponca City, Oklahoma, in 1948 as as- 
sistant to the treasurer and was elected 
secretary of the company in October. 


1949. 


> E. Paul Ward, Houston division 
petroleum engineer, The Ohio Oil 
Company, has been appointed assist- 
ant to the manager of production at 
Findlay, Ohio. 

A graduate of the University of Ok- 
lahoma, Ward joined Ohio Oil in 
1934 as a roustabout in Oklahoma. 
He was appointed Houston division 
petroleum engineer in 1941. 

W. T. Kennedy, district superin- 
tendent, Haynesville, Louisiana, has 
been appointed assistant to the gen- 
eral superintendent of production, 
Findlay. Kennedy joined Ohio in 
1930, and was transferred to East 
Texas in 1931. He was named district 
superintendent in 1950. 

R. E. MeMillen, Tulsa division 
petroleum engineer, succeeds Ward as 
Houston division petroleum engineer. 
McMillen studied petroleum engineer- 
ing at the University of Pittsburgh. 
and was first employed by The Ohio 
Oil Company in 1941 as an engineer 
at Mt. Pleasant, Michigan. He was 
transferred to Midland, Texas, as dis- 
trict engineer in 1946, and was ap- 
pointed Tulsa division engineer in 
1949. 

F. V. Kluck, Tulsa, has been ap- 
pointed Tulsa division petroleum en- 
gineer. Kluck. a graduate of the Uni- 
versity of Oklahoma, was employed 
by Ohio as district engineer at Mc- 


W. T. Kennedy 
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E. Paul Ward 


Pherson, Kansas, in 1944, He was 
transferred to Eureka, Kansas, in 
1948, and assigned to the Tulsa office 
in 1950. 

E. J. Giffel, Terre Haute division 
land man who retired February | af- 
ter 44 years’ service with the com- 
pany, has been succeeded by C. W. 
Kelley. W. W. Volkers heads the 
division title and lease record depart- 
ment which was formerly under Gif- 
fel’s supervision. Giffel began his ca- 
reer with Ohio Oil in 1906 as a tele- 
graph operator at Bridgeport, IIli- 
nois. He served as warehouseman in 
various Illinois fields, became farm 
foreman at Carlyle, Illinois in 1911, 
and division land man in 1945. 

Kelley joined the company in 1922 
as superintendent-clerk at Marshall, 
Illinois. He was transferred to the 
land department in 1936. 

Volkers was employed by Ohio 
in 1929 and was made a department 


head in the division manager’s office - 


in 1943. In 1950 he was transferred 
into the land department as a depart- 
ment head. 


> E. C. Brehmer, administrative 
assistant to the general manager of 
industrial and public relations, The 
Texas Company, has been appointed a 
member of the National Petroleum 
Council’s Committee on Oil and Gas 
Industries Manpower. During World 
War II, Brehmer was consultant on 
labor relations to the Secretary of 
War and served as executive assistant 
to the industry members of the Na- 
tional War Labor Board. 


> Webb B. Cooley has been ap- 
pointed manager of Magnolia Petro- 
leum Company’s Ad Valorem tax de- 
partment succeeding the late A. D. 
Nelson. G. R. Alexander has been 
made assistant manager of that de- 
partment succeeding Cooley. 
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» Owen F. Thornton has joined 
The Louisiana Land and Exploration 
Company and will be in charge of the 

roleum engineering department. 
For the past seven years Thornton has 
been with The Texas Company as sen- 
jor petroleum engineer where he was 
goncerned with reservoir studies, valu- 


‘ations, and other engineering prob- 


lems throughout the United States. 
Canada, and South America. He is a 
graduate of Oklahoma A. & M. Col- 


lege and was employed by The Tide 


Water Associated Oil Company in the 
East Texas area after graduation and 
until 1944, 

> J. P. Nolley, supervising petro- 
leum engineer, Southwest Texas di- 
vision office, production department 
of Humble Oil and Refining Com- 
pany, has been promoted to district 
superintendent, Stratton district. 
Other changes in the production de- 
partment include: 

W. H. Stephens, formerly assist- 
ant gas _ chief clerk, Katy gas 
cycling plant, was transferred to Tra- 
wick gas system as district chief clerk. 

Hugh B. Mendell, district chief 
clerk, Jourdanton gas plant, was trans- 
ferred to Scott and Hopper District. 
Southwest Texas division. as assistant 
district chief clerk. 

T. R. Tyner, assistant gas plant 
chief clerk, Katy gas cycling plant. 
was transferred to the East Texas gas 
plant as assistant gas plant chief clerk. 

James L. Griffin, assistant dis- 
trict chief clerk at Scott and Hopper 
district, Southwest Texas division, was 
transferred to the Katy gas cycling 
plant as assistant gas plant chief clerk. 

William F. Thurman, assistant 
gas plant chief clerk, East Texas gas 
plants, was transferred to Katy gas 
cycling plant as assistant gas plant 
chief clerk. 





Alexander Fraser 


> Alexander Fraser, chairman of 
the executive committee and a direc- 
tor of Shell Oil Company, retired from 
the firm on March 31. Fraser has been 
with Shell 32 years and was president 
from 1933 until 1949. Fraser will be 
retained by the company on a con- 
sulting basis. 

A native of Glasgow, Scotland. 
Fraser took his first job with the 
Pumpherston Oil Company, one of 
the pioneers in Scotland’s shale oil 
enterprises, In 1910, a new associa- 
tion with the General Asphalt inter- 
ests took him to the Trinidad oil fields. 
\ few years later, he was transferred 
to General Asphalt’s head office in 
Philadelphia, Pennsylvania. with re- 
sponsibility for supervising the com- 
pany s interests in hoth Trinidad and 
Venezuela. 


> Dr. Carl Coke Rister, research 
professor of history at the University 
of Oklahoma, will accept a distin- 
guished professorship at Texas Tech- 
nological College in Lubbock at the 
end of the present school term. Al- 
though Dr. Rister has published many 
volumes on history of the southwest. 
he is especially noted for his book 
“Oil, Titan of the Southwest”. 





Colonel William L. Lee, U. S. Air Force, Commanding Officer, Ellington 
Field, Houston, spoke at the February meeting of the Houston Nomads on the 
problems confronting the industry both here and abroad concerning the Rus- 
sian question. Shown above, | to r, are: ‘‘Blondie’’ Roberts, Reed Rolter Bit 
Company, Caracas, Venezuela; Colonel Lee, Dean Metts, consulting geologist, 


and Jeff Tucker, New York City. 
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> John M. Schiff has been elected a 
member of the board of directors of 


_ Tide Water Associated Oil Company. 


Schiff, a resident of Oyster Bay, New 


_ York, is a partner of Kuhn, Loeb and 


Company, investment bankers. He is 
a director of Los Angeles and Salt 
Lake Railroad, Westinghouse Electric 
Corporation, C.I.T. Financial Corpo- 
ration, and a trustee of The Bowery 
Savings Bank, and the Provident Loan 
Society. 





Erwin F. Hill 


> Erwin F. (Cotton) Hill was 
elected president of Gray Tool Com- 
pany at a meeting of the board of di- 
rectors held on March 12. He suc- 
ceeds R. A, Mueller. who passed away 
recently. Hill joined Gray Tool Com- 
pany in 1934, immediately after grad- 
uating from Oklahoma University 
with a degree in petroleum engineer- 
ing. Most of his 1614 years with the 
company has been spent in sales and 
development work, in connection with 
which he has traveled throughout the 
U. S., South America, and Canada. 

In commenting upon his new 
duties, Hill said that no changes were 
contemplated in the general policies 
and aims of the company. - 


> Dr. James Harrington Boyd has 
been named a visiting professor of 
chemical engineering of the Columbia 
University School of Engineering. Dr. 
Boyd. who will teach in the spring 
session at Columbia, is one of the. 
world’s foremost authorities in the 
chemical engineering field. He is a 
specialist in such areas as the com- 
mercialization of chemical research 
and its coordination with manufac- 
turing and sales. 

During the war, he participated in 
the synthetic rubber program, assist- 
ing in patent and contract negotia- 
tions and also served on numerous 
technical committees. In addition, he 
worked with a number of regulatory 
bureaus and on the purchase and al- 
locations of critical materials. Dr. 
Boyd is a graduate of Kenyon Col- 
lege, Massachusetts Institute of Tech- 
nology, and attended the University 
of Pennsylvania. He was a member of 


the M. I. T. staff from 1926 to 1929. 
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K..C. Sclater, editor in chief of The Petroleum Engineer on a field trip. 
Photograph taken near the top of picturesque South Mountain, Cali- 
fornia, overlooking the Havenstrite lease, a platform multiwell plan of 
development. Twelve wells are spaced in the area to the right. 
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» Allan B. Sloss has been elected an 
assistant to president, Gulf Oil Corpo- 
ration and Gulf Refining Company, 
and I, R. Graves has been elected an 
assistant secretary. 

Sloss, who joined Gulf in 1949, as 
a member of the president’s staff, re- 
ceived a BS degree from the Univer- 
sity of Minnesota and a Masters De- 
eree from the Harvard Graduate 
School of Business Administration. 
He will continue to be located in the 
corporation’s general offices in Pitts- 
burgh. 

Graves, a graduate of the Port Ar- 
thur, Texas, Business School, joined 
Gulf in 1919 as a clerk in the Shreve- 
port, Louisiana executive department. 
He was further promoted to chief clerk 
in that office in 1927, and to district 
executive secretary in 1950. He will 
continue in the Shreveport office. 


> Jack T. Perkins has joined South- 
land Life Insurance Company, Dallas, 
Texas. Formerly chief scout for Stano- 
lind Oil and Gas Company, Perkins 
will be associated with the investment 
department in charge of oil and gas 
loans. 


> Erle G. Christian, secretary of 
Cities Service Company, was elected 
a director at the regular meeting of 
the Cities Service board. Christian-has 
been associated with Cities Service 
and its member companies since 1914, 
beginning his career with the Durham 
Public Service Company in Durham, 
North Carolina, and going to New 
York in 1920 as an accountant in the 
Cities Service headquarters office. He 
was comptroller of Cities Service 
Company from 1939 to 1944, and has 
been secretary since 1945. 
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> R. A. Mueller, president o/ Gray 
Tool Company, passed away in 4 
Houston, Texas, hospital on March 6, 
He was 51 years old. Mueller was one 
of the original founders of Gray Too] 
and had been its president for the 
past 25 years. Under his leadership, 
the company developed from a small 
fishing tool concern to its present 
status as one of the largest manufac. 
turers and suppliers of well head and 
well control equipment in the petro. 
leum industry. He held numerous pat. 
ents on oil field equipment, chief of 
which were those covering the Gray 
systems of well control. , 
Mueller was a member of the Hous. 
ton Country Club, the Houston Club, 
an active member of the Baptist 
Church, and several other civic and 
community service organizations. 


> M. B. Garber, director of sales 
for The Thew Shovel Company, Lo- 
rain, Ohio, has 
been sworn in for 
services as an on- 
call consultant to 
the National Pro- 
duction Authority. 
He will continue 
his duties at Thew 
but will be avail- 
able as an on-call 9 4 
advisor to NPA on M. B. Garber 
matters pertaining 

to the requirement, use, and produc- 
tion of construction machinery. In ac- 
cepting this assignment, Garber re- 
turns to the scenes of his activities 
during World War II when, on loan to 
the government by Thew, he served as 
director of the construction machinery 


division of the WPB. 





Atomic Commission Patents 


Twenty-nine patents and 2 applica- 
tions for patents owned by the U. S. 
Government and held by the Atomic 
Energy Commission have been trans- 
mitted to the U. S. Patent Office for 
registry and listing in the official reg- 
ister of patents. The commission will 
grant non-exclusive, royalty-free li- 
censes on the listed patents. 











HELP WANTED 


ELECTRICAL ENGINEER WITH CRUDE OIL 
PIPE LINE EXPERIENCE. FAMILIAR WITH 
DESIGN OF ELECTRIC PUMP STATIONS, 
AUXILIARY ELECTRIC MACHINERY AND 
EQUIPMENT, REMOTE CONTROL CIRCUITS, 
POWER SUB-STATION AND DISTRIBUTION 
CIRCUITS FOR INSTALLATIONS UP TO 5000 
HORSEPOWER. FAMILIARITY WITH COM- 
MUNICATION CIRCUITS AND ELECTRONIC 
EQUIPMENT ALSO REQUIRED. INCLUDE 
FULL PROFESSIONAL AND PERSONAL DE- 
TAILS FIRST LETTER. 


Write Box 123, ¢/o The Petroleum Engineer, 
P. O. Box 1589, Dallas, Texas. 
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' BIBLIOGRAPHY —Classified list of important papers for 1949 - 1950 








‘Status and Prospects of Natural Gas from the Tidelands, 
B. A. Hardey, INGAA, Annual Meeting, Dallas, Tex., 
Oct. ASL 1949. 

The Advantages and Disadvantages of Dual Completiéns 
of Wells, Roy C. Gould, AIME, Annual Joint Meeting 
of the Texas Sections, A & M College of Texas, College 
Station, Tex., Dec. 8-9, 1949. 

The Application of Modern Clay conn to Oil Field 
Development and Exploitation, R. V. Hughes, APT, 
Spring Meeting, Pacific Coast Dist., Div. of Prod., 
Biltmore Hotel, Los Angeles, Calif., May 11-12, 1950. 

The Balanced Rotary Rig, C. H. Oberg, AAODC, Ninth 
Annual Meeting, Baker Hotel, Dallas, Tex., Sept. 19-21, 
1949. 

The Drilling, Producing, and Valuation of Distillate 
Fields, Philip C. Dixon, Colorado School of Mines, 75th 
Anniversary, Golden, Colo., Sept. 29-Oct. 1, 1949. 

The Independent Operator in 1950, J. Ed Warren, IPAA, 
Mid-Year Meeting of the Directors. The Biltmore 
Hotel, Los Angeles, Calif., May 8-9, 1950. 

The Jet Process of Open Hole Shooting and Casing Per- 
forating, R. H. McLemore, AIME, Annual Joint Meet- 
ing of the Texas Sections, A & M College of Texas, 
College Station, Tex., Dec. 8-9, 1949. 

The Presence of Conductive Solids in Reservoir Rocks as 
a Factor in Electric Log Interpretation, H. W. Patnode 
and M. R. J. Wyllie, AIME, Petr. Br. Fall Meeting, 
Plaza Hotel, San Antonio, Tex., Oct. 5-7, 1949. 

The Solubility of Carbon Dioxide in Water Both Without 
and in the Presence of Porous Media, V. Fred Thomas 
and R. L. Huntington, AIME, Petr. Br. Fall Meeting, 
Plaza Hotel, San Antonio, Tex., Oct. 5-7, 1949. 

The SP Log in Shaly Sands, H. G. Doli, AIME, Petr. Br. 

| Fall Meeting, Elks Club, Los Angeles, Calif., Oct. 20-21, 
1949. 

The Streamlined Reorganization of the Tropical-Com- 
mittee on Drilling and Production Practice, H. H. 
Kaveler, API, Spring Meeting, Southwestern Dist., 
Div. of Prod., Adolphus Hotel, Dallas, Tex., March 
8-10, 1950. 

The Use of Meteorology in the Oil Industry, Joe E. 
Graham and Richard A. Geyer, API, Spring Meeting, 
Southwestern Dist., Div. of Prod., Adolphus Hotel, 
Dallas, Tex., March 8-10, 1950. 

The Use of Tubing as Drill Pipe, W. F. Bates, API, 
Spring Meeting, Pacific Coast Dist., Div. of Prod., 
Biltmore Hotel, Los Angeles, Calif., May 11-12, 1950. 

Uses of Plastics in Sand Consolidation, Edward F. Kelly, 
AIME, Annual Joint Meeting of the Texas Sections, 
A & M College, College Station, Tex.. Dec. 8-9, 1949. 

Vocational Training in Drilling and Production Opera- 
tions, John Woodruff, API, Spring Meeting, Mid- 
Continent District, Div. of Prod., Skirvin Hotel, 
Oklahoma City, Okla., March 29-31, 1950. 

Wave Forces Computed for an Offshore Drilling Site, 
Paul L. Horrer, AIME, Petr. Br. Fall Meeting, Plaza 
Hotel, San Antonio, Tex., Oct. 5-7, 1949. 

Well Blowouts in California Drilling Operations: Causes 
and Suggestions for Prevention, A. J. Horn, API, 
Spring Meeting, Pacific Coast Dist., Biltmore Hotel, 
Los Angeles, Calif., May 11-12, 1950. 

Well Completion Fundamentals, H. T. Kennedy, AIME, 
Annual Joint Meeting of the Texas Sections, A & M 
College of Texas, College Station, Tex., Dec. 8-9, 1949. 

| Well-Logging Techniques, H.G. Doll and Maurice Martin, 
Colorado School of Mines, 75th Anniversary, Golden, 
Colo., Sept. 29-Oct. 1, 1949. 

What the Drilling Contractcr Wants in Accident Pre- 
vention, R. W. Wire, AAODC, Fifth Annual Drilling 
Safety Clinic, Crystal Ballroom, Baker Hotel, Dallas, 
Tex., June 15-16, 1950. 

Wilmington Field Shear Damage, Jan Law, API, Spring 
Meeting, Pacific Coast Dist., Div. of oo Biltmore 
Hotel, Los Angeles, Calif., May 11-12, 1950 

762-Vs. 440-Volt Distribution Systems, B. L. Moore. API, 
Annual Meeting, Stevens Hotel and Palmer House, 
Chicago, I!., Nov. 7-10, 1949. 
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Acidization in the Permian Basin, B. R. Weaver, AIME, 
Annual Joint Meeting of the Texas Sections, A & M 
College of Texas, College Station, Tex., Dec. 8-9, 1949. 

A Discussion of Some Important Factors Contributing 
-d vee Fatigue of Drill Pipe, Riley V. Carlton, 

ME, Annual Joint Meeting of the Texas Sections, 
te M College of Texas, College Station, Tex., Dec. 8-9, 
4 

A Gravel-Pack Completion for Exclusion of Gas and 
Water, Thomas S. West, AIME, Annual Joint Meeting 
of the Texas Sections, A & M College of Texas, C ollege 
Station, Tex., Dec. 8-9, 1949. 

- E lectrical Computer for Solving Phase Equilibrium 

Calculations, Morris Muskat and J. M. McDowell, 
AIME, Petr. Br. Fall Meeting, Plaza Hotel, San An- 
tonio, Tex., Oct. 5-7, 1949. 

An Electronic Analog Computer for Solving the Flash 
Vaporization Equilibrium Equation, F. W. Bubb, 
Robert G. Nisle, and Paul G. Carpenter, AIME, Petr. 


“oe pw eae Plaza Hotel, San Antonio, Tex., Oct. 











An Economic Analysis of the Water-Flooding of Oil 
Sands in North Texas, William F. Nicodemus, AIME, 
Annual Joint Meeting of the Texas Sections, A & M 
College of Texas, College Station, Tex., Dec. 8-9, 1949. 

An, Evaluation of Relative Permeability Determination, 

T. Yuster, AIME, Petr. Br. Fall Meeting, Elks 
Club, Los Angeles, Calif. Oct. 20-21, 1949. 

A Portable Resistivity Meter of W ide Range and High 
Sensitivity, W. H. Wilson, P. P. Reichertz, and C. 8S. 
Kuhn, API, Spring Meeting, Southwestern Dist., Div. 
of Prod., Adolphus Hotel, Dallas, Tex., March 8-10, 
1950. 

Applications of the Telefloodmeter * Water Flooding, 
Quentin B. Marsh, AIME, Petr. Br. Fall Meeting, 
Plaza Hotel, San Antonio, Tex., Oct. 5-7, 1949. 

Applying New Techniques Through Job Design, John E. 
Daxon and Roger Filson, API, Spring Meeting, Rocky 
Mountain Dist., Div. of Prod., Gladstone Hotel, Casper, 
Wyo., April 13-14, 1950. 

A Preliminary Report on Oil Recovery by High-Pressure 
Gas Iniection, L. P. Whorton and W. F. Kieschnick, Jr., 
API, Spring Meeting, Mid-Continent Dist., Div. of 
Prod., Skirvin Hotel, Oklahoma City, Okla., March 
29-31, 1950. 

A Review of Gun Perforating Methods, Val L. Forsythe, 
API, Spring Meeting, Mid-Continent Dist., Div. of 
Prod., Skirvin Hotel, Oklahoma City, Okla., March 
29-31, 1950. 

A Study Group Investigation of Equipment and Tech- 
niques for 20,000 Ft Drilling, John M. Payne, API, 
Annual Meeting, Stevens Hotel and Palmer House, 
Chicago, IIll., Nov. 7-10, 1949. 

A Year of Hydrafrac in North Texas, W. E. Hassebroek 
and Tom E. Morton, North Texas Oil and Gas Associa- 
tion, Annual Meeting, Kemp Hotel, Wichita Falls, Tex., 
March 25, 1950. 

‘onservation in Production, D. Comins, UNSCCUR, 
Lake Success, N. Aug. 17-Sept. 6, 1949. 

‘ooperative Oil and Gas Operations, Walace “>? 
API, Spring Meeting, Mid-Continent Dist., Div. 

Prod., Skirvin Hotel, Oklahoma City, Okla., March 
29-31, 1950. 

‘orrosion Environments and Methods of Mitigation in 
Producing Sour Crude, D. A. Shock and J. D. Sudbury, 
API, Spring Meeting, Rocky Mountain Dist., Div. of 
Prod., Gladstone Hotel, Casper, Wyo., April 13-14, 
1950. 

‘orrosion in Condensate and High Pressure Sweet Oil 
Wells, R. C. Buchan, NACE, 1950 Conference and 
= Hotel Jefferson, St. Louis, Mo., April 4-7, 


~ 


~ 


~ 


Ron Mitigation Within Dehydrating Tanks, Ernest 
O. Kartinen, AIME, Petr. Br. Fall Meeting, Elks Club, 
Los Angeles, Calif., Oct. 20-21, 1949. 

‘ritical Analysis of the Effect of Well Density on Re- 
covery Efficiency, W. O. Keller and F. H. Callaway, 
AIME, Petr. Br. Fall Meeting, Plaza Hotel, San 
Antonio, Tex., Oct. 5-7, 1949. 

‘ures for Corrosion in Gas-Condensate Wells, W. 
Stewart, NGAA, Annual Convention, Texas Hott 
Fort Worth, Tex., Apri) 24-26, 1950. 

‘urrent Problems in Cycling Operations, Ralph Hock 
and Alton J. Carroll, AIME, Petr. Br. Fall Meeting, 
Plaza Hotel, San Antonio, Tex., Oct. 5-7, 1949. 

‘urrent Status of Secondary Recovery Research in the 
Appalachian Area, H. G. Botset, API, Spring Meeting, 
Eastern Dist., Div. of Prod., Hotel Cleveland, Cleve- 
land, Ohio, April 26-28, 1950. 

Current Status of Secondary Recovery Research, H. G. 
Botset, Pennsylvania Grade Crude Oil Assn., Hotel 
William Penn, Pittsburgh, Pa., June 15-16, 1950. 

Determination of Friction Factors for Measuring Pro- 
ductivity of Gas Wells, R. V. Smith, AIME, Petr. Br. 

ied Meeting, Plaza Hotel, San Antonio, Tex., Oct. 5-7, 


~ 


~ 
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a... of Oil in Oil-Field Waste Waters, H. D. 
Kirschman and R. Pomeroy, Anal. Chem. 21, 793-7, 
July, 1949. 

Diamond Bit Coring, Robert Todd and W. E. Stiles, 
AIME, Annual] Joint Meeting of the Texas Sections, 
A&M  aanieas of Texas, College Station, Tex., Dec. 
8-9, 1949 

Drilling Mud and Its Relation to Well Completions, E. H. 
Lancaster, Jr. and R. L. Whiting, AIME, Annual Joint 
Meeting of the Texas Sections, A & M College of Texas, 
College Station, Tex., Dec. 8-9, 1949. 

Dynamometer Charts and Well Weighing, Leo Fagg, 
AIME, Petr. Br. Fall Meeting, Plaza Hotel, San 
Antonio, Tex., Oct. 5-7, 1949. 

Economic Significance of Secondary Recovery in the 
Eastern States, Paul D. Torrey, IOCC, Summer Meet- 
ing, French Lick Springs Hotel, French Lick, Ind., Aug. 
3-5, 1950. 

Effective Liquid Porosity of Mid-Continent Oil Sands, 

C. Earlougher and J. M. Robinson, AIME, Petr. Br. 
Fall Meeting, Plaza Hotel, San Antonio, Tex., Oct. 5-7, 
1949. 

Effect of Oil Proration on the Marketing of Flare Gas, 
Paul Kayser, SGA, Annual Convention, Galveston, 
Tex., March 27-29, 1950. 

Electrodrill C oring and Its Application to Secondary Re- 
covery, Sergei Arutunoff, North Texas Oil and Gas 
Association, Annual Meeting, Kemp Hotel, Wichita 
Falls, Tex., March 25, 1950. 








Estimation of Permeability and Reservoir Pressure from 
Bottom Hole Pressure Build-Up Characteristics, C. C. 
Miller, C. A. Hutchinson, Jr., and Alvin B. Dyes, 
AIME, Petr. Br. ig Meeting, Plaza Hotel, San 
Antonio, Tex., Oct. 5-7, 

Experimental st ee Toy af Vapor-Liquid Equilibria of 
the System, Natural Gas-Water-Triethylene Glycol, 
J. A. Porter and L. 8. Reid, ATME, Petr. Br. Fall Meet- 
ing, Plaza Hotel, San Antonio, Tex., Oct. 5-7, 1949. 

Extraction and Refining of Shale Oil, B. Guthrie and L. 
Schramm, ASME, Annual Conference, Petr. Div., 
Roosevelt Hotel, New Orleans, La., Sept. 25-28, 1950. 

Factors Affecting the Design of Oil-Well Sucker-Rod 
Strings, S. B. Sargent, API, Annual Meeting, Stevens 
Hotel and Palmer House, Chicago, Ill., Nov. 7-10, 1949. 

Fire Protection for Gas Operators, Robert M. Hutchi- 
son, SGA, Annual Convention, Galveston, Tex., March 
27-29, 1950. 

Foreign Crude Production Rises 10.2%, D. M. Duff, Oil 
and Gas J. 48, 177-9, Dec. 22, 1949. 

Gas-Oil Ratio Repair and Control in West Texas and New 
Mexico, T. B. Lambert and R. M. Hippard, API, Spring 
Meeting, Southwestern Dist., Div. of Prod., Adolphus 
Hotel, Dallas, Tex., March 8-10, 1950. 

Genera] Factors and Consideration of Secondary Recovery 
Operations in the Petroleum Industry, Paul D. Torrey, 
Colorado School of Mines, 75th Anniversary, Golden, 
Colo., Sept. 29-Oct. 1, 1949. 

History of i Hills Temblor Zone Gas Injection 
Project, R. Knowlton and R. W. Masters, API, 
Spring siete Pacific Coast Dist., Div. of Prod., 
Biltmore Hotel, Los Angeles, Calif., May 11-12, 1950. 

“Hydrafrac’”’ Process Results, W. D. Owsley, AIME, 
Annual Joint Meeting of the Texas Sections, A & M 
College of Texas, College Station, Tex., Dec. 8-9, 1949. 

Importance of Water Selection and Treatments in Salt 
Water Disposal or Water-Flooding, R. C. Earlougher, 
North Texas Oil and Gas Association, Annual Meeting, 
Kemp Hotel, Wichita Falls, Tex., March 25, 1950. 

Improved Casing Cementing Practices in the United 
States, Wm. D. Owsley, AIME, Petr. Br. Fall Meeting, 
Elks Club, Los Angeles, Calif., Oct. 20-21, 1949. 

Increased Oil Recovery by Means of Water Injection 
Pressure Maintenance, William L. Horner, IPAA, 
Anniversary Meeting, Fort Worth, Tex., Oct. 3-4, 1949. 

Introduction to Radioactivity Well Logging, a. Be 
Downing and J. M. Terry, API, Spring Meeting, Eastern 
Dist., Div. of Prod., Hotel Cleveland, Cleveland, Ohio, 
April 26-28, 1950. 

Liquid-Liquid Displacement in a Porous Medium as 
Affected by Liquid-Liquid Viscosity Ratio and Miscib- 
ility, J. B. Everett, F. W. Gooch, Jr., and John C. Cal- 
houn, Jr., AIME, Petr. Br. po tania Plaza Hotel, 
San Antonio, Tex., Oct. 5-7, 1949. 

Lost Reserves, C. W. Temlivaon, *\IME, Petr. Br. Fall 
Meeting, Plaza Hotel, San Antonio, Tex., Oct. 5-7, 1949. 

Magnetic-Particle Inspection in the Petroleum Industry, 
WwW Thomas, API, Spring Meeting, Eastern Dist., 
Div. of Prod., Hotel Cleveland, Cleveland, Ohio, April 
26-28, 1950. 

Marine Transportation in Offshore Drilling and Produc- 
tion Operation, Thomas Pennington and James C. 
Posgate, API, Annual Meeting, Stevens Hotel and 
Palmer House, Chicago, IIl., Nov. 7-10, 1949. 

Natural Gas Reserves and What the Term Includes, John 
Murrell, SGA, Fifth Annual Short Course in Gas Tech- 
nology, Texas College of i. and Industries, Kings- 
ville, Tex., May 29-31, 1950. 

Offshore Operations, A. I.. Vitter, Jr.. IOCC, Winter 
Annual Meeting, New Orleans, La. ,Dec. 5-7, 1949. 

Oil from Oil Shale—Experience in the United States, R. A. 
Cattell, UNSCCUR, Lake Success, N. Y., Aug... 17- 
Sept. 6, 1949. 

Operation in Hydrogen Sulphide Gas Field near Worland, 
Wyoming, Max Loy and Robert Corbett, Colorado 
School of Mines, 75th Anniversary, Golden, Colo., Sept. 
29-Oct. 1, 1949. 

Pateka Benoist Water Flood—Patoka Field, Ill., H. S 
Barger, API, Spring Meeting, Eastern Dist., Div. of 
Prod., Hotel Cleveland, Cleveland, Ohio, April 26-28, 
1950. 

Performance Characteristics of a Volumetric Condensate 
Reservoir, F. H. Allen and R. P. Roe, AIME, Petr. Br 
Fall Meeting, Plaza Hotel, San Antonio, Tex., Oct. 5-7, 
1949 

Permeability Studies, Ralph F. Nielsen, J. J. McMahon, 

G. Heid, and S. T. Yuster, API, Spring Meeting, 
Southwestern Dist., Div. of Prod., Adolphus Hotel, 
Dallas, Tex., March 8-10, 1950. 

Petroleum Conservation and Conservation Laws, D. V. 
Carter, Colorado School of Mines, 75th Anniversary, 
Golden, Colo., Sept. 29-Oct. 1, 1949. 

Petroleum Production Reverses its Field, G. G. Oberfell 
and R. W. Thomas, Chem. Engr. News 28, 21-2, Jan. 

Primary Pressure Maintenance With Water Injection in 
the New Hope Field, Franklin County, Texas, A. S. 
Trube, Jr. and Sam N. DeWitt, AIME, Petr. Br. Fall 
Meeting, Plaza Hotel, San Antonio, Tex., Oct. 5-7, 1949. 

Pumping Deep Wells, H. E. Allen, F. M. Beal, and R. C. 
Curtis, API, Spring Meeting, Mid-Continent Dist., 
Div. of Prod., Skirvin Hotel, Oklahoma City, Okla., 

March 29-31, 1950. 
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LAUGH with BARNEY 





The throat specialist gazed in fasci- 
nation at his new patient. He had seen 
massive women before, but none her 
equal. A little distrait because of his 
interest in her bulk, he studied her 
face, broad and calm, her ample 
bosom, her large, soft brown eyes. 
Then he murmured absent-mindedly: 
“Open your mouth, please. Now say 
‘Moo’.” 

q t bs 

The drunk weaved up the street and 
staggered into the beauty salon. 

“Hello,” he said. “Ish thish the 
beauty parlor?” 

“Yes sir, it is,’ 
tionist. 

“Well, bring me out one.” said the 
drunk. “I’m lonesome.” 

7 7 v 


9 


replied the recep- 


Motorist: “But officer, you can’t ar- 
rest me. I come from one of the best 
families in Texas.” 

Officer: “That’s all right, buddy, 
I’m not arresting you for breeding 
purposes.” 


t 5 5 


Justwed: My wife likes coffee for 
breakfast, while I like tea. 

Longwed: You'll soon get used to 
coffee.” 


a el 


Two men were working on the 
White House lawn, each supplied with 
a small push cart upon which was a 
garbage can. They walked about 
picking up papers with a long spear. 
One spied a piece of tissue and started 
to spear it, when suddenly a gust of 
wind eame up and blew the paper 
into the White House through an open 
window. 

The man became frantic and rushed 
into the building. He returned shortly 
after and said: “I was too late. He 
had already signed it.” 

¥ : 7 

“He is dickering with his draft 
board to go to every other war.” 

¥ e ¥ 

Two cats intensely engaged in 
watching a tennis match. “Interesting 
game,” said one. 

“Yeah,” said the other. “My moth- 
er is in that racquet.” 

5 7 i 

An Arkansas hillbilly built a house 
for his wife in which he fashioned 
windows but no doors. 

“Where are the doors?” asked the 
nervous bride. 

He drew up himself to his full 
height and replied: “Doors? Are you 
going somewhere?” 
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Three hermits lived in a cave and 
spent all day staring at the wall, 
never speaking. One day a stz'lion 
ran past the entrance of their «ave. 
Six months later, one hermit rum. 
bled. “That was a pretty brown 
horse.” 

eTwo years later another hermit 
said, “That wasn’t a brown horse, it 
was white.” 

About a year later the third hermit 
got up and stalked toward the en. 
trance of the cave. “If it’s going to be 
this constant bickering,” he said, 
“I’m leaving.” 


Y ry q 


“Mr. Boyd, Daddy, wants to bor. 
row your corkscrew.” 

“O. K. Johnny, you run along home 
and tell him I'll bring it right over.” 


q 7 i 


An excited woman telephoned a 
drug store for assistance. “It’s this 
way,” she explained to the clerk. “I 
have some of those pills which supply 
vitamins for plants and mistaking 
them for aspirin, I took a couple. 
What do I do now?” 

The druggist said he would investi- 
gate and call back. Presently her tele- 
phone rang. “I haven’t been able to 


find an antidote, but I don’t think you - 


need to worry,” the pharmacist reas- 
sured her. “As near as I can figure, 
you've just swallowed two shovelfuls 
of fertilizer.” 


Y sf 1 


“Have a cigar?” 

“No, thanks. Tried one once and 
didn’t like it.” 

“Well, how about a drink with 
me?” 

“Nope. Tried one once and didn’t 
like it.” 

“Maybe you'd like to play a game 
of billiards?” 

“Nope. Tried it once and didn’t 
like it. However, my son will be along 
pretty soon and he'll probably play 
with you.” 


“Your ONLY son, no doubt!” 


q q Y 


Boy Worm to Girl Worm in Ceme- 
tery :“‘Let’s go make love in dead earn- 
est.”’ 


y LA q 


The little Mink died and went to 
Heaven. St. Peter, looked at him and 
said, ““We’ve never had any minks in 
Heaven before, and I hardly know 
what to do with you. But you were 
such a good little mink on earth, isnt 
there something I can do for you up 
here?” 

“Well, yes, there is,” replied the 
mink. “I’d like to have a coat made 


out of chorus girls!” 
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You do less of it 











by using Dependable Quality 


CRANE VALVES 
.»- Lhat’s why 


more Crane Valves 

















are used 


than any other make 


easy to use...easy to keep on the job 


You’ll have much less valve main- 
tenance wherever you install Crane 
600-Pound Small Steel Gates. Use 
with recommended trim on oil or 
oil vapor, steam, water, air, or gas. 








Compact yet rugged—light yet 
strong—these are truly small steel 
valves with big valve features. They 
sacrifice nothing that insures de- 
pendability and tight seating, easy 
Operation, and convenience in 
keeping them in top-notch work- 
ing condition. 

Supplied in sizes 2 inche® and 
smaller, No. 3602 valves are engi- 
neered to the standards that make 
Crane Quality your best choice in 
valves of every type. 














No. 3602 Small Steel Gate Valve 


CRANE CO., General Offices: 

836 S. Michigan Ave., Chicago 5, Ill. 
Branches and Wholesalers Serving 
All Industrial Areas 


VALVES +¢ FITTINGS «© PIPE © PLUMBING + HEATING 
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Oil and Gas Trade News 


Blackie Clark Company 


Blackie Clark, squeeze cementing 
and well control expert, announces 
the formation of the Blackie Clark 
Well Service and Tool Company. This 
organization has offices in Houston, 
Corpus Christi, and McAllen, Texas. 
M. H. (Mike) Hicks is the general 
superintendent of operations. The 
company specializes in squeeze ce- 
menting, bridging, acidizing, and con- 
trol of wild wells, Clark helped pio- 
neer squeeze cementing in the early 
drilling days. He has been in the drill- 
ing end of the oil business since 1919. 
Hicks has had 17 years of experience 
in cementing, testing, perforating, and 
squeeze tool work, Other members of 
the organization are C. E. Crayton, 
Houston; R. F. Clinkscales, Corpus 
Christi, Les Cummings, Houston, and 
Joe H. Clark, assistant general super- 
intendent. 


House Organ Awarded 


The Youngstown Sheet and Tube 
Company received two of the awards 
announced by Freedoms Foundation 
at Valley Forge, Pennsylvania. The 
company won fourth place in the com- 
pany employee publications classifi- 
cation for its employee magazine “The 
BULLETIN” and an honor medal for 
its advertising program promoting 
freedom. 


Harley Sales Move Offices 


The Harley Sales Company, distri- 
butors of Wisconsin air-cooled, heavy 
duty engines, recently moved its gen- 
eral offices to the Tri-State Building, 
619 South Main, Tulsa, Oklahoma. 
For more than 23 years they had of- 
fices in the Atlas Building, Tulsa. 


Johnston Sales Meeting. Attending the Johnston Pump 
Company's first general sales meeting in Los Angeles were 
district managers from the U. S. and Canada. They are: 
Bill Walmsley, Lyle Pritchard, Ned Rowland, Ralph Linder- 
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Les Cummings, Houston; Blackie Clark, and M. H. Hicks, general superintendent 
of operations, of the new Blackie Clark Company. 


Ideco Sells Supply Stores 


J. M. Gardner, president of the In- 
ternational Derrick and Equipment 
Company, announces the sale of its 
chain of 15 Ideco supply stores to the 
H. K. Porter Company of Pittsburgh, 
Pennsylvania. “We wish to emphasize 
that only the supply stores division of 
Ideco is involved in this sale,” Gard- 
ner stated. “We intend to maintain 
our position as an important manu- 
facturer of high quality equipment 
for the oil industry.” 


The H. K. Porter Company, accord- 
ing to Gardner, will consolidate the 
Ideco supply division with the Jarecki 
Supply Company, which they also 
own, to form a new oilfield distribu- 
tion organization, known as Jarecki 
International Supply Division, H. K. 


Porter Company, Inc., and will funce- 
tion as an authorized distributor of 
the complete line of Ideco oilfield 
equipment. 


Acquire Tractor Works 


The entire tractor allied equipment 
business of Isaacson Iron Works has 
been acquired by Pullman-Standard 
Car Manufacturing Company. The 
production of heavy weldments and 
large pressed metal shapes, and final 
assembly, will be transferred to Pull- 
man-Standard’s Hammond, Indiana, 
plant. The production of winches, ca- 
ble power units, and hydraulic power 
units will continue at the Rockford 
Illinois, plant. To announce these 
changes, Pullman-Standard has pub- 
lished a 10-page bulletin giving com- 
plete details of the change. 


man, W. G. Magruder, Jack Dicmas, C. R. Spencer, Perry 
Brown, Tommy Sewell, John Maple, Jim Wyche, Ivan 
Webster, H. W. Gilliland, Tom Simmons, M. S. Myer, K. G. 
Lundie, R. E. Rolling. Conferences lasted three days. 
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For years, operators of gasoline 
powered industrial equipment, and 
the engineers who design it, have 
known that higher speed engines 
deliver better performance. 
Now Chrysler has proved that you 
can have all the advantages of 
higher speed—and lower costs, too. 
Continuous Chrysler research in 
higher alloy steels and famed 
rysler engineering have produced 
an industrial engine that runs faster 


ow Industrial 


HER SPEEDS 


N BETTER PERFORMANCE 
AND LOWER cosTs!? 





. 


Chrysler Industrial 7— one of 
eight basic models. 

















and lasts longer. An engine that 
costs less to buy and less to. operate! 
A letter of inquiry will bring an 
engineer to your desk, well quali- 
fied to discuss application to your 
equipment. Address 


Industrial Engine Division, 


Chrysler Corporation, 
Detroit 31, Michigan, : 
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James W. Christopher and Herbert E. 
Hill of Halliburton 


Christopher Agency Merges 
With Lannan and Sanders 


James W. Christopher, account 
executive at West Coast advertising 
agencies for the past 10 years, and 
who operated his own agency last 
year, announced the merger of his 
company with Lannan & Sanders, a 
Dallas agency with offices here and 
in the South. Christopher will man- 
age the Los Angeles office under the 
firm name of Lannan, Sanders and 
Christopher. The James W. Christo- 
pher Company has closed its office at 
1350 N. Highland and moved in with 
Lannan and Sanders at 1127 Wilshire 
Soulevard, Los Angeles. Christopher 
will continue working with Herbert E. 
Hill on Halliburton Oil Well Cement- 


ing Company advertising. 


Cenco Buys Refinery Supply 


W. A. Schlueter, president of The 
Refinery Supply Company of Tulsa. 
Oklahoma, and E. P. Holder, chair- 
man of Cenco Corporation and Cen- 
tral Scientific Company, have an- 
nounced the purchase of Refinery 
Supply by Cenco. No real estate is in- 
volved in the transaction. Refinery 
Supply will continue to operate as 
such, and Schlueter will continue as 
its president, He has also joined the 
Central Scientific Company as a di- 
rector and vice president. 


New Worthington Plant 


Sale of the plant and equipment of 
National Transit Pump. and Machine 
Corporation, was completed recently 
as Worthington Pump and Machinery 
Corporation took possession of its fa- 
cilities. The miscellaneous overflow 
from Worthington’s other factories 
will be diverted to Oil City, Pennsy]- 
vania, according to Austin C. Ross. 
vice president in charge of Worthing- 
ton’s Buffalo plant. 
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Canadian Firm Purchased 


The purchase of all the physical 
assets of Canadian Allis-Chalmers, 
Limited, by a new wholly owned sub- 
sidiary of Allis-Chalmers Manufac- 
turing Company of Milwaukee, Wis- 
consin, was announced by the parent 
concern. The new subsidiary is known 
as Canadian Allis-Chalmers (1951) 
Limited. 

The Canadian firm, which employs 
approximately 525 people, will con- 
tinue the production of heavy ma- 
chinery for the Canadian market. M. 
C. Lowe, formerly vice president of 
Canadian Allis-Chalmers, Ltd., has 
been named president of the new sub- 
sidiary. 


Headquarters Transferred 


Transfer of headquarters of the 
tank trailer division of Fruehauf 
" Trailer Company 
and of its manager, 
Lewis H. Thomas. 
from Omaha, Ne- 
braska, to Detroit. 
Michigan, was an- 
nounced by C. L. 
Schneider, vice 
president in charge 
of sales. Thomas, a 
Fruehauf employee 
for 15 years, will 
be attached to the staff of Schneider. 
He has directed expansion of the tank 
construction activities. 


Gilbert Is Office Manager 
United Supply and Manufacturing 
Company of Tulsa, 
Oklahoma, has just 
announced the op- 
ening of a new of- 
fice in San Antonio, 
Texas, with Clifford 
Gilbert as man- 
ager. Gilbert has 
been with United 
since 1940 and has 
worked in various 
supply stores. 


Ls Fe Themes ‘ 
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Clittord Gilbert 











DeLuxe Sets Up Division 


The DeLuxe Products Corporation 
of LaPorte, Indiana, a subsidiany of 
the Walker Manu. 

- facturing Corpora. 
tion, has just an- 
nounced a new oil 
field and industrial 
division with head. 
quarters in Dallas, 
Texas. The division 
will be headed up by 
, J. F. Austin. Austin 

says that the new 

division will im. 
prove DeLuxe’s oil field facilities and 
engineering service as it applies to 
fuel and lubricating oil filters. The 
company will maintain warehouse fa- 
cilities at 103 Howell Street in Dallas, 


ie 


Butadiene Plant Reactivated 
Office of Rubber Reserve has auth- 


orized the chemical division of Kop. 
pers Company, Inc., to reactivate the 
third of four alcohol-butadiene units 
at Kobuta, Pennsylvania. Koppers 
placed one unit of the government. 
owned plant in operation late in No- 
vember, the second unit in February, 
and the third unit probably will start 
producing some time in June, Dan M. 
Rugg, vice president and general man- 
ager, said. Butadiene is one of the 
principal ingredients of synthetic rub- 
her. 


BJ Divisions Merged 


William C. Brooks, California sales 
manager, oil tool division, and man- 
ager. service divisien, Byron Jackson 
Company, recently anounced the con- 
solidation of these two divisions in the 
San Joaquin Valley. Orrie Luttrell 
will be in charge of sales and service 
for the two divisions, with headquar- 
ters in Bakersfield. Assisting Luttrell 
will be “Boots” Henderson. Prior to 
this consolidation, Luttrell has been 
San Joaquin Valley district manager 
of BJ service division. 


Worthingion's new plant, which was recently purchased from National Transit 


Pump and Machine Corporation. 
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Oilwell Honors Employees 


Four Jongtime employees of Oil 
Well Supply Company received serv- 
ice pins for long service with that U. 
S. Steel subsidiary. The four, repre- 
senting 145 years of service, are, Mark 
Barkhurst, manager of the Mid-Con- 
tinent division, Tulsa; M. E. Keenan, 
manager of the export division, New 
York City; J. M. Post, manager of 
the tubular department, Pittsburgh: 
and R. R. McAfee, assistant manager 
of the tubular department, Pittsburgh. 
Post and McAfee have been connected 
with “Oilwell” 45 and 40 years, re- 
spectively, and Barkhurst and Keenan. 
30 years each. The awards were made 
by Fred F. Murray, president, during 
the supply firm’s annual general sales 
meeting at its Dallas, Texas, head- 
quarters. 


Chicago Offices Set Up 

A rew Chicago district office has 
been established by Hagan Corpora- 
tion, Pittsburgh, Pennsylvania, com- 
bustion and chemical engineering 
firm, and its subsidiaries, Hall Labo- 
ratories, Inc., Calgon, Inc., and The 
Buromin Company. The office is at 
1463 Monadnock Building, 53 W. 
Jackson Boulevard, Chicago 4, IIli- 
nois. The Hagan Corporation was for- 
merly represented in Chicago by 
Burke and Colston. 


Construction Begins on 
Fairless Works Project 


Ground was broken recently for the 
new Fairless Works of United States 
Steel Company near Morrisville. 
Pennsylvania, on the Delaware River 
across from Trenton. New Jersey. Ap- 
propriate ceremonies marked th¢ first 
step in the construction of this major 
steel plant, which will have an annual 
productive capacity of 1.800.000 toxs. 
It is believed to he the largest single 
steel construction project on record. 
The first finished steel products are 
expected to be shipped from the plant 
within 12 months of the day construc- 
fion began. . 
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Oilwell men receive pins from F. F. Murray, president (second from right). They 
are: M. Barkhurst, M. E. Keenan, J. M. Post, and R. R. McAfee. 


Swain Opens Agency 


L. J. Swain, formerly with the Los 
Angeles agency of Martin R. Klitten 
Company, Inc., has announced the 
opening of his own advertising agency 
in Whittier, California. Swain has 
been identified with advertising in 
southern California for over 12 years. 
He was first employed by Dozier-Gra- 
ham-Eastman, Los Angeles, as a copy- 
writer. The new firm will be known as 
L. J. Swain. Advertising, with present 
offices at 112 North Bright Avenue. 








Celebrates 25th Year 


The Mission Manufacturing Com- 
pany, of Houston, Texas, one of the 
makers of oil field equipment, is cele- 
brating its 25th anniversary year 
throughout 1951. This company be- 
gan its existence in December, 1925. 
as the Mission Sales Company, func- 
tioning as sales agent for a line of 
oil field equipment and supplies. In 
October, 1932, reorganized for the 
purpose of manufacturing and selling 
oil field specialties. W. Bedford Sharp 
was president, Dudley C. Sharp, vice 
president and general manager; W. T. 
Campbell, vice president and sales 
manager; and A. M. Foute, secretary 
and office manager. A small machine 
shop situated on Railroad Avenue in 
Houston, was its first plant. 


Group of Mission salesmen, at left, 
attend annual sales meet. Below, are: 
D. C. Sharp, president; W. Bedford 
Sharp, board chairman; W. T. Camp- 
bell, vice president and sales man- 
ager, and Ed Prather, treasurer. 













_ Easy to Cut 
erfect Threads 


with these 











\ ti Vs" to 2” pipe 
in a jiffy with these small 
Vos ratchet dies 


























































e@ The handy threaders that give you smooth perfect threads 
—extra fast and easy! Quick get-ready—just snap in the size 
die head you want and start threading. Die heads snap in 
from either side—can’t fall out. Dies are precision-cut of fine 
tool steel. No special dies needed for close-to-wall work. Ask 
your supply house for work-saver RIGID No. OOR, %” 
to 1”; No. 111R, %” to 14"; No. 12R, %” to 2’’—free 
carriers with sets. 







To obtain more information on products advertised see page E-37 
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Tom Billings Earl Grissom 








Bert Griffin Jay Hembree 






New Territory Opened 


With the opening of a new sales 
territory in North and Central Texas, 
Thornhill-Craver Company recently 
anounced the following sales person- 
nel changes: Tom Billings, formerly 
a petroleum engineer with the Gulf 
Oil Corporation, has joined Thorn- 
hill-Craver as a sales representative 
in the Houston territory. He is a grad- 
uate of the University of Texas petro- 
leum engineering school. 

Earl Grissom, sales representative, 
has been transferred from Purcell, 
Oklahoma, to Corpus Christi, Texas. 
Bert Griffin, sales representative, has 
returned to the Houston territory af- 
ter a temporary sales assignment in 
the Snyder area. Jay Hembree, sales 
representative, has moved from Cor- 
pus Christi to Abilene where he will 
make his headquarters. Clint Horn 
has been transferred from Houston 


to Oklahoma City. 


Republic To Construct 
Seamless Tube Mill 


Plans for the construction of a 
seamless tube mill at the South Chi- 
cago, Illinois, works of Republic Steel 
Corporation have been announced. 
The mill will be the first facility for the 
production of tubular products by Re- 
public Steel in the Chicago district. 
Work on the project will begin m- 
mediately and the first production !s 
expected by April, 1952. The mill will 
enable Republic to produce in excess 
of 150,000 tons of seamless tubular 
products per year. Sizes from 2-1. 
OD up to 9%%-in. OD will be pro- 
duced, Some of the production of the 
mill will go into casing and tubing 
for oil wells 10,000 ft and deeper. 








E. B. Hawkinson W. V. Stockton 


> E. B. Hawkinson has been named 
manager of the San Francisco factory 
of the American Meter Company. He 
joined the Pacific Meter Works divi- 
sion of American Meter in 1927. He 
was made office manager in 1929, to 
which duties were added those of 
production manager in 1932, and as- 
sistant manager in 1938. W. V. 
Stockton, Jr., has been named dis- 
trict sales manager, Philadelphia sales 
district, for American Meter. Follow- 
ing his graduation from Purdue in 
1919, Stockton became assistant to 
the production superintendent of the 
Rockwood Manufacturing Company, 
Indianapolis, Indiana. He became as- 
sociated with American Meter Com- 


pany in July 1925. 


C. W. McCumber Ralph Neuhaus 
> Charles W. McCumber has been 


appointed manager for Wright Chem- 
ical Corporation at St. Louis, Mis- 
souri. He will directly assist C. J. 
Michelson who at present represents 
Cooper-Bessemer in the territories of 
Michigan, Ohio, West Virginia, Ken- 
tucky, and Tennessee, under the direc- 
tion of F. M. Devin, territorial man- 
ager of Cooper-Bessemer’s locomotive 
diesel engine division. Woodard is a 
graduate of Cornell University in 
1948 and holds a BS degree in ad- 


ministrative engineering. 


> Ralph Neuhaus, widely known 
oil field equipment executive, has 
been named general manager of Cam- 
eron Iron Works. After graduating 
from Cornell University in 1918 and 
serving as sales engineer with Chicago 
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Pneumatic Tool Company for two 
years, Neuhaus joined the engineer- 
ing staff of Hughes Tool Company in 
1921 and became a vice president in 
1946. The general sales division, 
headed by Neuhaus includes the oil 
tool division headed by R. F. 
Farmer, the export division, headed 
by T. L. Putnam, and the industrial 
valve division: headed by Jack Har- 


ris. 


> A. William Fraser, formerly gen- 
eral European manager, has been ap- 
pointed Midwest sales manager of 
Worthington Pump and Machinery 
Corporation. He will direct the sales 


A. W. Fraser W. F. Weinreich 


of Chicago, St. Paul, Kansas City, and 
St. Louis offices, making his head- 
quarters in Chicago, Illinois. After 
graduating from Northeastern Uni- 
versity, Fraser joined Worthington 
training course in 1929 and became 
sales engineer in various plants 
throughout the country. William F. 
Weinreich, formerly assistant super- 
intendent of machine shops at the 
Worthington Buffalo plant will be in 
charge of the corporation’s newly 
acquired Oil City (Pennsylvania) 
plant. He will be assistant to vice pres- 
ident Austin C. Ross, who is in ad- 
ministrative charge of the Oil City 
plant, in addition to being in charge 
of the Buffalo plant. Weinreich grad- 
uated from Prof. Egerer’s Institute of 
Technology, Munich, Germany, with 
the degree of technician in 1922. He 
joined Worthington’s Buffalo plant as 
foreman of the tool room in 1930. 


> J. M. McFadden has been ap- 
pointed treasurer of the Axelson Man- 
ufacturing Company. First joining the 
Axelson organization in 1938, McFad- 
den has been in accounting depart- 
ment and assistant office manager. 
Upon the death of the company’s 
former treasurer, O. W. Carlson, some 
months ago, McFadden assumed the 
duties of company comptroller, 


> M. F. Groom has been transferred 
to Houston, Texas, where he will han- 
dle sales to the gas 
transmission com- 
panies and several 
of the major oil 
companies for 
Rockwell Manufac- 
turing Company. 
He has been in 
charge of the New 
Orleans office since 
joining Rockwell 5 
years ago. 


M. F. Groom 


W. A. Randle R. J. Munn 


R. J. Munn will also transfer to 
the Houston office. For the past sever- 
al years he has been in charge of the 
Corpus Christi office, and prior to 
joining Rockwell was employed with 
Bethlehem Supply Company. 

W. A. Randle has recently been 
added to Rockwell’s sales force. Ran- 
dle received his BS degree from Loui- 
siana State University and his MS 
from the University of Texas. He will 
replace Munn in Corpus Christi. 





M. J. Erisman H. J. Foye 


> Maurice J. Erisman, chief engi- 
neer at the Los Angeles plant, Link- 
Belt Company, has been appointed as- 
sistant chief engineer for the com- 
pany’s Pershing Road, Chicago, Illi- 
nois, plant, with headquarters at 300 
W. Pershing Road. The company also 
announces that Homer J. Foye, chief 
engineer at the Seattle plant, has been 
appointed chief engineer at Los Ange- 
les, to succeed Erisman, who entered 
the engineering department of the 
company’s Caldwell plant, Chicago, 
in 1933, upon graduation from Ar- 
mour Institute, now Illinois Institute 
of Technology. Foye was graduated 
from the University of California in 
mechanical engineering in 1933. 
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> John D. Parobek, formerly of 
Cincinnati, Ohio, is the new Trailmo- 
bile Company 
branch manager in 
Houston, Texas, 
where a new fac- 
tory branch has 
been set up. 
Thomas Pea- 
cock, formerly 
manager of the 
company’s sub- 
branch in Greens- 
boro, North Caro- 






Ee? 


J.D. Parobek | 


R. S. Sawyer 


Thomas Peacock 


lina, has been appointed branch man- 
ager in Charlotte, North Carolina. 
Robert S. Sawyer, formerly resident 
salesman for the company in Amar- 
illo, Texas, has been appointed branch 
manager in Oklahoma City, Okla- 
homa. 

Parobek joined Trailmobile in 1945 
as a salesman in the Cleveland terri- 
tory after three years’ service in the 
U. S. Army. Peacock has been with 
Trailmobile since 1948, first as a 
salesman in the Charlotte branch and 
later as manager of the sub-branch in 
Greensboro. Sawyer has been with 
the company for four years as a sales- 
man at Amarillo, Texas. Previously, 
he had been with the Southwest Wheel 
Company. 


> Henry Rowold, a vice president 
of the Mack Motor Truck Corpora- 
tion, has been ap- 
pointed manager 
of Mack’s distribu- 
tor sales division. 
Rowold’s new du- 
ties embrace super- 
vision of all Mack 
distributors in the 
United States, Can- 
ada, and Mexico. 
He has been with 
Mack since 1919 
and was formerly manager of Nation- 
al Accounts in New York. 


> Miller V. Sparks, of the Centri- 
fugal Pump division of the Mission 
Manufacturing Company, Houston, 
Texas, left recently for the Eastern 
seaboard where he will spend a month 
making calls in the principal indus- 
trial areas. 





Henry Rowold 
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> Paul A. Wick has been named as- 
sistant to the president of Rockwell 
Manufacturing Company. Wick is a 
graduate of the University of Dayton 
and the University of Pittsburgh Law 
School. He joined the legal depart- 
ment of Rockwell in 1946 and became 
assistant secretary in 1948. 


-> George W. Stevenson has been 


appointed manager of the American 
Meter Company’s Los Angeles factory. 
Stevenson was born in Portland, Ore- 
gon. He joined the San Francisco 
branch of American Meter in 1928. He 
was later appointed assistant manager 
of the Los Angeles office, and served in 
that capacity until his present promo- 
tion. 


> George L. Roth, president, White 
Roth Machine Corporation, Lorain, 
Ohio, was in Dallas, Texas, recently. 
He visited with Oil Well Supply Com- 
pany on business. 


> Grant C. Woodward has been 


annointed to the field sales and en- - 


gineering staff of 
the Cooper-Bes- 
semer Corporation, 
builder of diesel 
engines, gas en- 
gines, and com- 
pressors. With 
. headquarters in 
se St. Louis, he will 
eae 3 = be in charge of all 
CG. © Wend Wright water-con- 
ditioning sales rep- 

resentatives in Missouri, Arkansas, 
Tennessee, Kansas. and the southern 


half of Illinois. 





>» David W. Jones, Jr. of Denver, 
Colorado, has been appointed sales 
agent for The Babcock and Wilcox 
Tube Company in the Rocky Moun- 
tain, Jones graduated from Lehigh 
University in 1938. Until mid-1949, 
except for a period, 1945-1946, when 
he was in the U. S. Army, he was in 
the sales department of Carnegie IIli- 
nois Steel Corporation in their Chi- 
cago, Cincinnati, and Denver offices. 


> Henry D. Bahr has been ap- 
pointed manager of the service de- 
partment of Enter- 
prise Engine & Ma- 
chinery Company. 
He was previously 
Enterprise’s far 
eastern service rep- 
resentative in the 
Philippines. He 
has been associated 
with the diesel in- 
dustry since 1937 
when he finished 
his diesel engineering studies at Pratt 
Institute, New York. 


Ca 6. 
H. D. Bahr 








Frank Navratil 


V.L. George 
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T.C 
> Frank Navratil has joined the 
sales organization of Bingham Pump catal 
Company, Portland, Oregon, in line sign 
with the company expansion pro- hand 
gram. Navratil, who has a B.S. de. chen 
gree in mechanical engineering from firm 


the Newark College of Engineering, >D 


will have headquarters in the com. 


pany’s New York office. Vernon L, the | 


George has joined Bingham’s organi- 
zation. George, who has a B.S. degree 
in mechanical engineering from the 
Illinois Institute of Technology, will 
have headquarters in the company’s 


Chicago office. 


> Harold E. Webb, Glendale, Cali- proc 


fornia, has been appointed West Coast man 
sales and service representative for Ippu 
Greer Hydraulics, Inc., Brooklyn, conc 


New York. Webb will service the dust 
West Coast area and will handle all >i 


aviation and industrial products man- 
ufactured by Greer. These products 
include maintenance and test ma- 
chines for conventional and Jet air- 
craft and industrial hydraulic com- 
ponents such as accumulators, valves, 
filters, power units, etc. 


> James E. Stough has recently 
been appointed manager of the field 


station at Kilgore, 
Texas, for Welex 
Jet Services, Inc. 
The Kilgore sta- 
tion, situated at 
202 Industrial, was 
opened by Welex 
late last year and 
is now fully staffed 
and equipped for 
rendering jet per- 
forating service, 


Torpedo Jet service, and_ bridging 


plug service. 





é ¢ 


J. E. Stough 





> Herbert B. Nechemias was ! Me 
cently appointed manager of the i sor 
dustrial sales department at. Wagner ma 
Electric Corporation succeeding j. 5. ene 
Smith who was appointed director of Jol 
purchasing. Nechemias is a eraduate Mc 
of the Georgia School of Technology pos 
where he obtained a BS degree ™ uat 
electrical engineering. He joined Mc 


Wagner in 1938. 
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>» T. O. McDonald has been as- 
signed sales representative for the 
Gulf Coast. of In- 
dustrial Chemicals 
Division of Ameri- 
can Cvyanamid 
Company. He wil! 
specialize in the 
sale of the com- 
pany’s Aerocat 
cracking catalysts, 
Aerolube lubricat- 
ing oil additives. 
and Aero specialty 
catalysts. McDonald was formerly as- 
signed to the New Orleans office and 
handled all products of the industrial 
chemicals division, since joining the 


firm in 1945. 
> Dudley W. Day and C. P. Certik 


have been elected vice presidents of 
the Burgess-Manning Company, man- 
ufacturers of industrial noise abating 
equipment. Day recently was named 
manager of the companys newly 
formed architectural products divi- 
sion, which includes the concern’s 
new radiant ceiling, the acousti tele- 
phone booths, and other acoustical 
products. Certik was recently named 
manager of the Libertyville and Ash- 
ippun division where activities are 
concentrated on locomotive and_ in- 
dustrial products. 


T. O. McDonald 


> Harold J. Bartlett has been 
named sales manager, Alloy Steel 
Products Com- 
pany, New Jersey. 
with headquarters 
in Linden. Bart- 
lett’s entire busi- 
ness career has 
been devoted to the 
valve industry. Af- 
ter graduating 
from Armour In- 
stitute of Technol- 
ogy, he joined the 
Crane Company, where he mainly 
specialized in the development and 


sale of corrosion-resisting valves and 
fittings. 





FF ~ 
H. J. Bartlett 


> Francis K. McCune, of Richland, 
Washington, assistant general man- 
ager of the General Electric Com- 
pany’s nucleonics department. has 
been appointed manager of engineer- 
ing of the company’s large apparatus 
division in Schenectady, New York. 
McCune succeeds Ernest E. John- 
son, who recently was named general 
manazer of the company’s general 
engineering laboratory. William E. 
ohnson has been named to succeed 
McCune in the Nucleonics department 
post. \n electrical engineering grad- 
uate of the University of California, 
McCuiie joined General Electric in 


Schenectady in 1928. 
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> Dr. Martin A. Edwards has been 
appointed engineering manager of the 
General Electric Company’s general 
engineering laboratory. Formerly as- 
sociate engineer in charge of the labo- 
ratory’s technical divisions, Dr. Ed- 
wards, in his new capacity, will be re- 
sponsible for all engineering activi- 
ties of the laboratory and for engj- 
neering relations with other divisions 
and departments of the company. He 
holds four degrees from Kansas State 
University. including bachelor de- 
grees in electrical and mechanical en- 
gineering, a mechanical engineering 
degree, and an hongrary Doctor of 
Science, conferred in 1946, He joined 
GE in 1929, 


> Edward J. Wasp has been named 
chief process engineer of the technical 
sales - engineering 
for Petro-Chem 
Development Com- 
pany. Wasp has de- 
voted the last 6 
years to heat irans- 
fer, process prob- 
lems, and furnace 
designing for the 
petroleum and 
chemical indus- 
tries. 





E. J. Wasp 


> Glenn W. Christopher, manager 
of standard pipe sales for The 
Youngstown Sheet and Tube Com- 
pany. died in a Youngstown, Ohio. 
hospital Feb. 13. Christopher studied 
law at the University of Illinois. In 
1910 he joined The Youngstown Sheet 
and Tube Company as a stenographer. 
\fter two years in general offices at 
Youngstown, he spent 12 years in the 
St. Louis, Atlanta, Chicago, and Pitts- 
burgh district offices. He was ap- 
pointed manager of standard pipe 
sales in 1947. 


> John Brennan, Fluid Packed 
Pump Company sales engineer. re- 
cently visited Ed- 
monton and Cal- 
gary to bring the 
National Supply 
Company, Ltd., of 
Canada the latest 
developments in 
Oilmaster pumps 
and technical in- 
formation regard- 
ing increased 
pump efficiency. 


> W. L. fliff, manager of Eastern 
sales, Hyatt Bearings Division, Gen- 
eral Motors Corporation, Harrison. 
New Jersey, died on February 3. Iliff 
who was 60, had been with Hyatt 
since 1914 shortly after his gradua- 
tion from Stevens Institute of Tech- 
nology. 





John Brennan 





> R. L. (Jack) Faris. The Mission 


Manufacturing Company, of Houston, 






Texas, has been 
named export sales 
representative with 
headquarters in 
New York City, 
succeeding Jeff 
Tucker. Faris 
was reared in San 
Marcos. Texas. and 
spent the years 
from 1927 to 1937 ae 
in the oil fields. In R. L. Faris 
1937 he entered upon selling of oil 
well drilling equipment, in which 
field he has had 14 years of varied 
and successful experience. 


> Ed Keelan, former sales manager 
for Soll Core Barrel Company, has 
joined Diamond Drilling Company, 
Long Beach, California. which has 
taken over exclusive distributorship 
on the Soll telescoping core barrel and 
the standard Soll core bits and bar- 
rels. Keelan will continue to serve his 
present customers in the Los Angeles 
Basin. He has served with the Stan- 
dard of California in its drilling de- 
partment for many years. 


> Blaine Johnston, Dallas. Texas. 
has been named Mid-Continent dis- 
tributor for 5S. C. 
Carter Company of 
Los Angeles, man- 
ufacturers of Sal- 
entine Varicycle 
hydraulic pumping 
units. Johnston will 
operate under the 
name of S. C. Car- 
ter Varicycle Sales 
Company. He re- 
. ceived a degree in 
mechanical engineering from the Uni- 
versity of Southern California and 
also attended Southern Methodist Uni- 
versity, Dallas, Texas. At the present 
time Johnston is engaged in organiz- 
ing and developing the South Texas 
territory. 





Blaine Johnston 


> Frank E. Ellis, Continental Sup- 
ply Company, has been appointed 
store manager at New Iberia, Loui- 
siana. Ike H. Metealf has been ap- 
pointed store manager at Laurel, Mis- 
sissippi. 


> Roy J. Bell has been appointed 
factory representative in Oklahoma 
and Kansas for the Rust-Oleum Cor- 
poration, Evanston, Illinois. He will 
make his headquarters in Tulsa, Ok- 
lahoma. Until his recent retirement, 
Bell was manager of the purchasing 
and transportation divwion of The 
California Company, a subsidiary of 
Standard of California, in New Or- 
leans, Louisiana. 


















































No. 1050 
Stainless 
Steel 
Bar Stock 
Valve 


R-P&C Bar Stock Valves are an achievement of the valve 
makers’ craft. They are precision turned . . . from carefully tested 
metals ... and suitable for a wide range of pressures and temper- 
atures ... for meter, gauge, test, and general purposes. 


®@ Rugged construction of R-PaC Bar Stock Valves means long, 
low-cost, trouble-free service. No better bar stock valves are 
made. See your R-PaC distributor today or write the nearest 
R-Pa«C district office for information. 


R-P & C VALVE DIVISION 
AMERICAN CHAIN & CABLE 


To obtain more information on products advertised see page E-37 
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>» J. J. Llanso has been appointed 
general export manager of Worthing. 
ton Pump and Machinery Corjora- 
tion. Since 1947 Llanso has been a 
vice president and manager of Worth- 


akg 
Bo 






J. J. Llanso David S. Gibson 





ington Ltd., Buenos Aires, Argentina. 


vice 
Upon graduation from the Massachu- were 
setts Institute of Technology he joined seph 
the Worthington student training and 
course. He has been associated with sine 
the export department of Worthing- 
ton ever since. David S. Gibson has »W 
been appointed assistant to the vice ve 
president, purchases and traffic, of divis 
Worthington. Gibson studied mechan- teri 
ical engineering at Rutgers Univer- elect 
sity and received his bachelor of Rob 
science degree in 1924. Since 1946 Geis 
he has handled various assignments May 
in the general sales department and aa | 
studied general operating procedures. Tq 

vice 


> Robert P. Mageors has been 
named assistant to Gene Mitchell, Pat- 
terson-Ballagh division of Byron 
Jackson Company, at Snyder, Texas. 
Mitchell is in charge of PB sales and mo 
service for the Snyder area. Mageors 
has had extensive oil field experience. 
J. B. (Jerry) Stumm, has been 
transferred to Mid-Continent oil tool 
sales, at Great Bend, Kansas. 





D. W. Gibbs J. L. McClaran 
> Don W. Gibbs, Technical Oil Tool 
Corporation, Ltd., was recently ap- 
pointed to serve as an added repre- 
sentative in the Odessa, Texas, area. 
John L. McClaran was appointed 
to replace Lloyd Stack at Abilene, 
Texas. Stack was called back to serv- 
ice in the U. S. Marine Corps. With 
these changes Totco Mid-Continent 
manager, E. G. McConnell, now 
has a total of 22 men operating in 
the Mid-Continent area. 
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L. W. Wilburn 


W. A. Griffin, Jr. 


> William A. Griffin Jr., and L. 
Waldo Wilburn have been elected 
to the board of directors of Daniel 
Orifice Fitting Company. Both men 
have been with the company for more 
than 10 years. Griffin was also made a 
vice president of the firm. Reelected 
were Paul P. Daniel, president, Jo- 
seph T. Holdenreid, vice president 
and general manager, and Alphon- 
sine J. Ring, secretary-treasurer. 


> William A. Roberts, executive 
vice president in charge of the tractor 
division for Allis-Chalmers Manufac- 
turing Company since 1947, was 
elected president of Allis-Chalmers. 
Roberts succeeds the late Walter 
Geist, who served as president from 
May, 1942, until his death on Janu- 
ary 29. 

The board also elected four new 
vice presidents and made other or- 





tot OILFIELD POWER 
WITH HEAT EXCHANGER BASE PAN / 


«..and greatly prolonged engine life. 


HERE’S HOW IT WORKS: The base pan is cast with water 
jatkets just like the cylinder blocks and heads. A heavy-duty 
ess thermostat diverts the water from the outlet mani- 
fold through the base pan jacket and back through the pump 
and engine. Circulating the hot water around the oil in the 
pan eliminates outside radiation and maintains 165-180° 
temperature for ideal lubrication and filtering. 

Positive Vacuum Crankcase Ventilation draws 2 to 3 cu. ft. 
of fresh air per minute through a metering valve. After mix- _ {S 
ing with oif-contaminating gases, raw and burned, it is with- 
drawn through the cylinder head covers and into the intake 
manifold. Investigate MM Oil Field Power .. . the engine 


with lower field service cost. 


MiINNEAPOLIS-MoLINE 


MINNEAPOLIS 1, MINNESOTA 











MM HEAT EXCHANGER BASE PAN maintains 
uniform operating temperature from top to bottom of the 
éigine regardless of load or atmospheric temperature. This 
results in a sludge-free engine... best oil filtering... greatly 
extended periods between servicing ... far fewer oil changes 
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ganization changes. W. C. Johnson, 
formerly executive vice president in 
charge of the general machinery di- 
vision, was named executive vice 
president for the entire com- 
pany. J. L. Singleton, formerly vice 
president and director of sales, gen- 
eral machinery division, was named 
vice president in charge of that divi- 
sion. Fred Mackey, formerly gen- 
eral works manager, general machin- 
ery division, was named vice presi- 
dent in charge of manufacturing, ma- 
chinery division. 

In the tractor division, R. S. Stev- 
enson, formerly general sales man- 
ager, was named vice president in 
charge of the division. A. W. Van 
Hercke, formerly director of engi- 
neering, was named vice president in 
charge of engineering. John Ernst, 
formerly general works manager, was 
named vice president in charge of 
manufacturing. 


>» C. J. Woodard, manager of the 
oil industry machinery division, Pel- 
ton Water Wheel Company, has as- 
sumed the added duties of plant man- 
ager of the Los Angeles factory, which 
includes supervision of engineering. 
manufacturing, sales, and service on 
all of Pelton’s products manufactured 
there. The announcement was made 
by W. F. Boyle, vice president and 


C. J. Woodard 


W. F. Boyle 


general manager. Woodward joined 
Pelton as an engineer in the hydrau- 
lic turbine and valve division. Prior 
to joining Pelton, he attended Stan- 
ford University and California Insti- 
tute of Technology. 


> Munro Corbin, has been elected 
controller and I. C. Rowe, secretary 
of the Rockwell Manufacturing Com- 
pany. The controller’s office was va- 
cated by J. E. Ashman, vice presi- 
dent, who in addition to his respon- 
sibilities with the Rockwell headquar- 
ters office has been placed in charge 
of the company’s power tool divisions. 
Corbin joined Rockwell as an _ ac- 
countant in 1940 and was made as- 
sistant controller in 1947. 

Rowe came to Rockwell in 1941 as 
supervisor of taxes. Prior to that he 
was Wee president and secretary of 


Hobbs Tie and Lumber Company. 
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7 Sizes from 25 to 180 hp 


Distributed by SHRIMPTON MANUFACTURING 
AND SUPPLY CO. ... Los Angeles, California: 
Oklahoma City, Oklahoma; Kilgore, Texas 
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Phone Houston, CAPITOL 7300, 
collect, for Visco Service that 
matches Visco Chemicals — 
fast, efficient, economical! 


Yi, CONSISTENTLY EFFICIENT 


DEHYDRATING AND DESALTING CHEMICALS 





_ eonses for 
NOTICE: Visco Pr ts Company is : rize anufacture and sell Visco Oil Treating Compounds for use in the breaking and resolving of oil emulsions, or to grant licer a pF 
- under the follewine United eae: 2,050,639; 2,050,640; 2,206,589 ; 2,214,783; 2,214,784; 2,225,189; 2,308,414; 2,307,813; 2,318,034; 2,318,085 ; 2,321 056 ; 2,385,554; 2.454008 
Visco Products Company is willing to grant licenses on a royalty basis, to oil companies, and to others desiring to practice the patented subject matter. under —~ agape 
» Letters Patent. permitting the user to purchase the oil treating compounds at will from any vendor, or to prepare the compounds for use or to use the compoun . 
ttere Patent. Application for license should be made to: Vise Products Company, Houston, Texas 
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Machinery and Supplies 


Use reply card to procure promptly 
complete information and prices of 
products described here in brief. 


Circle corresponding letter or letters on reply card. 


A—COMPRESSOR 
Ingersoll-Rand Company, New 
York, New York, has announced its 
new SVG, a gas-engine-driven com- 
pressor that is essentially the V-angle 





XVG compressor, but improved and 
modernized by a complete redesign 
from the ground up and from the in- 
side out. This new compressor is built 
in two sizes, 330 hp with 6 cylinders 
and 440 hp with 8 cylinders. Both 
sizes weigh about 20 per cent less per 
bhp than the XVG. Foundations are 
even smaller due to the better balance. 
Crank angles of 120 deg on the 6- 
cylinder unit and 90 deg on the 8- 
cylinder unit, two power cylinders per 
compressor frame, lightweight alu- 
minum power pistons with low inertia 
forces, and shaft counterweighting 
makes the SVG a smoother running 
machine. 


Circle letter A on reply card. 


B—STEAM GUN 

A new steam gun, the Model 502 
Qakite solution-lifting steam gun, for 
use in heavy-duty steam cleaning op- 
erations, has been announced by Oak- 
ite Products, Inc., New York City, 
manufacturers of specialized cleaning 
materials and equipment. Gun is de- 
signed for use where range of operat- 
ing pressure (psi at boiler end of hose 
while gun is in use) is 50 to 100 psi, 
with minimum boiler rating of 25 or 
more hp recommended. With this gun, 
the manufacturers report, steam-de- 
lergent spray is automatically lifted 
12 ft above the working level to pro- 
vide thorough cleaning of large equip- 
ment and other surfaces. The gun is 
1% ft long, and weighing 15%, lb. 


Cirele letter B on reply card. 


THE PETROLEUM ENGINEER, April, 1951 


C—FIRED HEATERS 

Struthers Wells Corporation, War- 
ren, Pennsyltania, anounces a stan- 
dard line of direct fired heaters, ca- 
pacities 100,000 Btu per hour to 15,- 
000,000 Btu per hour. This equipment 
is designed for a wide range of appli- 
cations, including indirect circulating 
heating using heat transfer mediums 
such as Dowtherm, and for direct 
heating of vapors and liquids. Tem- 
peratures range to 750 F or above. 

The equipment is designed for high 
thermal efficiencies and trouble free 
operation. Complete automatic con- 
trol systems are available, which 
largely eliminate operating attention. 
New Bulletin B-45 describes this 
equipment, and gives additional in- 
formation on high temperature heat- 
ing. 

, Circle letter C on reply card. 
D—SPINNER WRENCHES 

Bonney Forge and Tool Works, Al- 
lentown, Pennsylvania, recently an- 
nounced the availability of a new se- 
ries of seven spinner wrenches with 
composition handles fluted for a firm 
grip. They are designed especially for 
reaching small nuts that can be hand- 
led only with exceptionally small soc- 
kets. These new wrenches are made 
like a screw driver with a hexagon 
socket that grips the nut firmly. 
Wrenches with hexagon openings of 
#xs: 1%, vs, and 44 in, are 6 in. 
in length and have a drill depth of 
21/, in. The 34, 3% and 1% in. wrenches 
and 65% in. overall, and have a 5 in. 
drill depth. 


Circle letter D on reply card. 


E—TIMING BELT 

United States Rubber Company, 
New York City, has begun large scale 
production of a rubber and fabric 
belt with teeth, which it considers the 
most qutstanding advance in power 
transmission during the past 50 years. 
Known as the Gilmer timing belt, it 
fulfills the need for a power drive 
that will not slip and permits split- 
second precision timing. In addition, 
it will attain speeds up to 16,000 ft 
per minute. Perfected after 12 years 


of research by the L, H. Gilmer divi- 
sion of U. S. Rubber, the belt is simi- 
lar in appearance to a flat belt except 
that it has regularly spaced rubber 
teeth along its inner surface that en- 
gage in corresponding grooves in the 
pulleys. It can be manufactured in 
any desired size and in a variety of 
materials to suit specific applications. 
Circle letter E on reply card. 


F—PUMPING JACK 

The Pelton Water Wheel Company, 
Los Angeles, announces the addition 
of a new small model in their line of 
long stroke hydraulic pumping jacks 
known as the “D” Series Jack. The 
photo shows. the first installation 
made for a major producer in East 
Texas. Having a 10 ft surface stroke 
and a 20,000 lb polished rod load rat- 





ing, this new small Series “D” hy- 
draulic pumping jack enables an op- 
erator to benefit from all the advan- 
tages of long stroke hydraulic pump- 
ing at a cost competitive with con- 
ventional units. 

Circle letter F on reply card. 
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Type 32 Consolidated drilling rig. 


G—DRILLING RIG 

\ new Ideal Type T-32 Consoli- 
dated drilling rig, designed to sup- 
plant the older T-25 Rig, is an- 
nounced by The National Supply 
Company, Toledo, Ohio. This new de- 
sign, by employing a larger torque 
converter, permits the use of greater 
horsepower and is normally consid- 
ered for drilling in the 3000 to 5500 
ft depth range. The redesigned rig 
includes a Model 11.500 series Twin 
Disc torque converter and changes in 
ratios in the draw works transmission. 
The T-32 has ample hoisting capacity 
for use in emergencies. 


Circle letter G on reply card. 


H—HEAT INSULATION 

With the recent addition of curved 
block to the line. Kaylo heat insula- 
tion is now available in the most com- 
plete range of sizes and thicknesses of 
any line ‘of high temperature insula- 
tion on the market, according to 
Owens-Illinois Glass Company, To- 
ledo, Ohio, the manufacturer. The 
range covers tubes and pipes from 
1/,-in. in diameter to 72-in, and vessels 
up to 60-ft. This helps the user to re- 
duce cutting and fitting during ap- 
plication. Kaylo heat insulation is 
made in all standard sizes of block and 
in thicknesses from 1 to 6 in. 


Circle letter H on reply card. 
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@ Complete line includes inexpensive float and counterweight 
liquid level indicators for tanks under pressures from 0 to 28 oz. 
per sq. inch. Also automatic gauges that provide extremely accurate 
readings without relieving tank pressure. Types for cone, umbrella, 
floating roof and expansion roof tanks and spheroids. Write for 





fully descriptive catalog today. 


OCEC 


TAN K 
FITTING 


THE JOHNSTON & JENNINGS CO. 
division of PETTIBONE MULLIKEN CORP. 


4751 West Division St. 


E-40 


e Chicago 51, Illinois 


To obtain more information on products advertised see page E-37 





National Supply power slush pump. 


I—SLUSH PUMPS 

A new power slush pump, the Ideal 
Type E-500, with 734-in. maximum 
fluid cylinder liner bore, 14-in. stroke, 
and rated at 500 hydraulic horse- 
power output at 70 spm, is announced 
by The National Supply Company, 
Toledo, Ohio. The pump design in. 
corporates a fabricated power end 
similar to that used on the Ideal Type 
E-700 pump. The new pump weighs 
approximately 38,000 lb. The E-500 
can be used with existing rigs to re- 
place smaller pumps when greater 
pump capacity is required. The pump 
frame is of unitized construction. 


Circle letter I on reply card. 


ARMSTRGNG BROS 





“Reversible,” “Standard” and “Ideal” 
types in all sizes. Jaws are drop forged 
from special steel, are carefully milled, heat 
treated hardened and tested. The Handles 
are forged spring steel. The Chains are 
proof-tested to % catalog strength (1,200 
Ib. to 40,000 Ib.). ‘Reversible Jaws give 
double jaw life. “Standard” Jaws have ex- 
tra bearing on the handle and forged-in 
chain guides. The “Ideal” Tongs have Vv 
ne. shaped teeth for a sure grip on 
wet whew irregular shapes—fittings, efc. 


“ARMSTRONG BROS. TOOL co. 


“The Tool Holder People 
5231 W. ARMSTRONG AVENUE « CHICAGO 30, Ht. 
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. 75 sections per 8 
Following a second hand 


pass, the third and final pass is made 
“Lincolnweld” at 750 


amperes, accomplishing what formerly 


required two hand passes. 








LINCOLN 
WELDING costs 


PRODUCT 
© LE Co. 1951 


FOR SPEEDING 
CROSS-COUNTRY 
PIPE LINES 
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For double jointing 30” pipe, 2 welders 
lay first stringer pass with Lincoln 


**Fleetweld 5. 
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For additional data on “‘Shield-Arc’’ welders, write on your letterhead to 


THE LINCOLN ELECTRIC COMPANY 


PLANT CREATED BY INCENTIVE-INSPIRED CO-ACTION 
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J——COUNTERSINKING 

The Cleco Airmatic Countersink, 
basically a new tool for pneumatic 
countersinking in all types of sheet 
metal, has been developed by the 
Cleco Division of the Reed Roller Bit 
Company, Houston, Texas. Utilizing 
a standard bayonet type countersink, 
the tool has a built-in lubricator and 
can be operated by anyone without 
special training. Weighing 18 lb in 
smaller sizes and 19 lbs in larger 
sizes, the Cleco Airmatic is ideal for 
use in aircraft plants, for counter- 
sinking spars, refineries, etc. 

Circle letter J on reply card. 


K—PUMPING UNIT 

The Salentine Varicycle pumping 
unit, is a long-stroke, hydraulic unit 
designed and priced for stripper wells, 
by S. C. Carter, Los Angeles, Califor- 
nia. Instead of pumping fluid from 
the formation in high speed jerks, it 
allows the fluid to come in from the 
formation at its own optimum rate 
under conditions which approach a 
constant flow. 

Circle letter K on reply card. 


L—-BUTTERFLY VALVE 

A new valve, developed by Mud 
Products, Inc., Tulsa, Oklahoma, is 
for use in salt water disposal systems, 
rotary mud systems, production and 
plant operations. For highly corrosive 
conditions, all-aluminum-bronze 
valves are made in 2, 3, 4, 5, and 
O In. sizes. 

The lever handle is easily turned to 
the open or closed position, regardless 
of pressure. Tedious wheel turning is 
eliminated. This new-type valve, 


which gives leak proof closure at 125 
lb W. P. or under vacuum, utilizes the 
‘O-Ring principle, which was devel- 
oped in aircraft hydraulic systems 
during World War II. When being 
closed, the valve sweeps solid mater- 
ials such as shale and other foreign 
materials out of the way. 
Circle letter L on reply card. 


M—REGULATING VALVE 

The Reynolds Shaffer Company, 
Detroit 4, Michigan announces its 
new Flo-Regulating valve. This new 
valve is a DeLuxe stop cock for use 
where an exact setting of the regu- 
lated flow of water, or other liquids, 
is required. It can be used as a flow- 
regulating valve for jet pumps and 
spray pumps; as a by-pass valve on 


: boiler feed lines; in fact, any place 


where a quick-opening, flow-regulat- 
ing valve, or stop cock is needed. 
Circle letter M on reply card. 


N—WEIGHT INDICATOR 

AND WIRE LINE ANCHOR 

Martin-Decker Corporation, Long 
Beach, California has developed a 
weight indicator and the National 
Supply Company, Toledo, Ohio, has 
developed a wire line anchor, for use 
on masts and small rigs. The weight 
indicator and National Supply’s Ideal 
wire line anchor combine a snubbing 
drum having a lever arm, which is 
pivotally mounted on Timken bear- 
ings. The wire line pull transmits a 
rotational force to the snubbing drum, 
which actuates the pressure trans- 
former. The dead line load is trans- 
formed to hydraulic pressure by the 
lever and the pressure transformer 











Au rooms newly modernized 
and air conditioned... Four fine 
restaurants... 1,000-car garage... 
Central downtown location... 
Reasonable rates, from $4 single 
and from $6 double. 





Houston’s Welcome to the World 
Welcomes YOU... | 




















= 


Home of beautiful 
EMPIRE ROOM, 
famous dine-dance rendezvous. 


The CENTRALLY Located 


RICE HOTEL 


B. F. ORR, Management 








combination and is transmitted to the 

gage at the driller’s position through 

high-pressure synthetic rubber house. 
Circle letter N on reply card. 














FOR SALE 


One Cooper-Bessemer Type FWDR- 
8T Marine Type 8 cylinder (600 
HP at 750 RPM) turbocharged full 
diesel engine with full complement 
of auxiliaries including: reversing 
mechanism, fuel oil filters, lube oil 
filter cooler and pump, gages, ther- 
mometers, governor, alarm signals, 
Maxim silencer, and air starting sys- 
tem. Can be converted to gas. 


This engine was purchased new and 
placed in operation in June, 1948, 
and has operated approximately 
7,400 hours. It has had top quality 
maintenance, is in excellent condi- 
tion, and is available because the 
drive it serves is being electrified. 


PRICE: $17,500.00 


Address replies to: 


MISSOURI PORTLAND 
CEMENT CO. 


3615. Olive Street 
ST. LOUIS 8, MO. 














THE PETROLEUM ENGINEER, April, 1951 


















































te . 


SIZE 
” AT TRA 


, HE 
TO MEE tT ANY 
“One-Piece” Fintubes avoid the 


ntegral 
@ Brown Integ sent when a m 


which is pre 


ait-P Consequently Brown Fintubes: free operation during ¢ sizes, designs 
ns gs between the fins and the aad in 0 wide varie o * { heat trans- 
1) permit heat to psa h efficiency; pansies analyses for a great variety - a an 
i é : s 

center tube freely, and at Dig : e from ant 0m applications. Engineering Tod gladly. 

at the fins from working loos season? for experimental work eis 

ve ion: : 

sepeated expansion and contraction; a vai Ma work with you on your req 
center tube: 


3) permit the use of thinner walled 








tions where monel 
is required for cor- 
rosion resistance. 
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number or height of fins. 
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U-shaped channels, resistance 
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Tubes from %'’ to 8" pipe 
size. Fins in multiples of 4 to 
40 or more, depending upon 
tube circumference. Inside 
Outside Fins Outside and 
Fins Insite Fins 

STAINLESS STEEL (any alloy) 
U-shaped channels, resistance EE=_ 
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construction (brazed). Widely used in 


Integral “One-Piece 
cooling and condensing operations to resist water corrosion. 


Center tubes to 2°’ pipe size,—larger special order 
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THE BROWN FINTUBE 


ELYRIA, OHIO 
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Never Before A 
Steel Tape Like 
The {UEKIN “Anchor” 
.. Exclusive Chrome-Clad 
Satin Finish Enables 


You To See Right — 
Be Right! 








Easy To Read 
Markings 
That Are 
Durable 
























It’s exclusive with Lufkin ... the 
Chrome-Clad satin finish that ban- 
ishes disturbing glare . . . assures 
accurate measuring under all light 
conditions! Black markings stand 
out razor-sharp against the chrome 
white background . ... makes it easy 
to See Right—Be Right! 


Lufkin ‘““ANCHOR’’ Features: 


1—Chrome-Clad line .. . will not 

a chip, crack, or peel. 

_ 2—‘Instantaneous Reading’’—zero 

falls at end of line. Accurate! 

_ 3—Permanent, easy-to-read jet black 

4 markings with graduations ex- 
tending to very edge of tape. 

4—Sturdy 14-inch wide line—resists 
wear, corrosion. 

5—Finest genuine leather, mahogany 
colored, hand-stitched case with 
rust resistant steel liner. 

6—Smooth working folding flush 
handle opened by push pin. 


DIAGRAMMATIC CROSS-SECTION VIEW 





Y 


~NW &» 


‘noes 


1. Hardened Steel Tape. 2. Rust-resistant 

Coating. 3. Multiple Coats of Electroplat- 
_ ing. 4. Hard, Smooth Non-Glare Chrome- 
' Plating. 5. Black Markings Bonded to 
» Steel, Sunk Below Surface. 





Get a LUFKIN “ANCHOR” ...a “better 
buy” in every way, and get measuring 
satisfaction for years to come. See It— 
Buy It... af your nearest LUFKIN Dealer. 

69-A 


TAPES ¢ RULES 
PRECISION 
TOOLS 







THE LUFKIN RULE CO. 






SAGINAW, MICH. e New York City ¢ Barrie, Ontario 


Torque converter for 
O—DRILLING RIG 

Introduction of a torque converter 
rig with full air operation for medium 
to deep drilling is announced by The 
National Supply Company. The Ideal 
Type 80 Consolidated drilling rig was 
designed for a maximum of 800 input 
horsepower to the drawworks and will 
normally be considered for drilling in 
the depth range of 6500 to 10,000 ft. 
The Type 80 is essentially a one-piece 
drawworks with a narrow demount- 
able front section on which only the 
rotary drive countershaft and its air 
clutch are mounted. 





medium to deep drilling. 





P—PIPE LINE FELT 

Manufacturers of Gama Asbestos 
Pipe Line Felt announce a change of 
corporate name—from Gama Indus- 
tries, Inc., to Nicolet Industries, Inc.; 
and the Asbestos Felt will be known as 
Nicolet Asbestos Pipe Line Felt. The 
Asbestos Fiber Mines in Province, 
Quebec, Canada, have always carried 
the name Nicolet Asbestos Mines, 
Ltd., and it was decided to carry this 
name of asbestos into the product so 
that the consumer could identify it. 
This felt is under the name of Gama 
asbestos pipe line felt. 
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Circle letter O on reply card. 





Circle letter P on reply card 








New, Improved Type 


MICRO-FINE OIL FILTER 
Adds More H.P. Hours! 


Dirty oil is one of the worst causes of engine wear 
and expense. You can add many extra H.P. Hours 
of dependable service to the life of your Wisconsin 
Engine by keeping the oil free from dirt, filings and 
sludge-acid that accumulate in the crankcase. 

The new MICRO-FINE OIL FILTER CARTRIDGE re- 
moves solids that m re less than 1/10,000th of 
an inch in diameter . . . and will hold its own dry 
weight of acids, dirt and filings! And it costs no more, 
and possibly even less than Oil Filters you have 
been using! 





Replace Filter Cartridge after every 50 to 100 hrs. 
of engine service (depending on dust conditions) for 
the best engine protection, Ask your Wisconsin deal- 
er for the new MICRO-FINE Oil Filter Cartridge. 


WISCONSIN MOTOR 


Corporation 


MILWAUKEE 46, WISCONSIN 
World's Largest Builders of Heavy-Duty Air-Cooled Engines 
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Machined thread 
of cartridge and 
oil filter base 
match for vibra- 
tion-proof, leak- 
proof oil seal. 











WRITE TO HARLEY SALES CO. 

619 S. MAIN STREET, TULSA, OKLAHOMA 
M & M BUILDING, HOUSTON, TEXAS 

S05 SOUTH MAIN ST., WICHITA, KANSAS 
OIL FIELD DISTRIBUTORS FOR WISCONSIN 
ENGINES AND ALL TYPES UF UTILITY UNITS. 





































| What do 
you want 
in a pump? 


i Maximum Compactness 


Johnston Vertical Pumps require 
as little as one-fifth the 

floor space of conventional type 
pumps ef comparable capacity... 
a big saving wherever space 

is a factor! 


f Fool-Proof Operation 


Johnston Vertical Pumps require 
no priming—a feature that not only 
eliminates complicated priming 
equipment, but also permits fully 
automatic operation from 

remote locations without risk 

of pump damage! 


Highest Efficiency 
Johnston offers all types of vertical 
pumps. If your problem requires 
water lubrication with either 
semi-open or closed impellers for 
highest efficiency—or oil lubrica- 
tion with either type impeller—you 
can get the right combination 
from Johnston! 


i, Trouble-Free Service 


Dual bearings of rubber and 
bronze in the pump bowl assembly 
... Replaceable stainless steel 
sleeves on shafts at points of 
bearing contact... Triple XXX 
Seal between bowls and impellers 
... Johnston features that assure 
longer life and minimum 
maintenance. 


Wide Adaptability 


You can readily move a Johnston 
Vertical Pump from one job 

to another—even from such widely 
divergent jobs as deep-well water 
supply to close-coupled line 
pumping. This cuts pump 
investment to the bone! 


No matter what 
your pumping job, 
contact your 
nearby Johnston 
Dealer or write 
the factory direct 
about important 
savings that you 
can make by in- 
Stalling Johnston 
Vertical Pumps. 


& 


JOHNSTON 


TURBINE PUMPS 





Johnston Pump Company 


2324 East 49th Street 








Los Angeles 58, California 
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Q@—PUMPING CONTROL 

A new oil well pumping control, 
that features new design in the mag- 
netic starter, overload relay, motor 
disconnect switch and lightning ar- 
rester, has been announced by the 











control divisions of General Electric, 
Schenectady, New York. In addition 
to the four new design components 
of the pumping control, a new start- 
ing timer provides increased flexibil- 
ity for starting motors after shut- 
down, acccording to G-E engineers. 
The outstanding feature of the new 
pumping control is its ability to with- 
stand voltage surges of 22 KV crest 
with a 1.5 by 40 wave and a 10,000 
amp current crest. 
Circle letter Q on reply card. 


R—TUBE FITTINGS 

A new line of corrosion-resistant 
fittings, designed to simplify instal- 
lation and reduce costs of process pip- 
ing jobs, has been announced by 
Horace T. Potts Company, Philadel- 
phia, Pennsylvania. In addition to 
standard tubing sizes, the fittings are 
made for use with corrosion-resistant 
pipe in Schedules 5S, 10S, and 40S. 
The Speedline insert flange consists of 
a corrosion-resistant, serrated insert 
in a carbon steel flange. 

Circle letter R on reply card. 


S—SCREW DRIVERS 

A new air-operated screwdriver, 
featuring a three-finger adjustable 
clutch with slip-impact action for final 
tightening of the driven screw has 
been developed by the Cleco Division 
of Reed Roller Bit Company, Hous- 
ton 1, Texas. Known as the Cleco 
OSPF-10B non-reversible screwdriver. 
this new tool can be converted from 
a screwdriver into a nutrunner in 
less than a half a minute without the 
use of special tools. Finders and bits 
can be readily changed without dis- 
mantling any part of the tool. The 
Cleco 9SPF-10B has a capacity of 
1/,-in bolts and screws. 

Circle letter S on reply card. 


To obtain more information on products advertised see page E-37 
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~ With NEW 


" JERGUSON 
VALVES 


For Instrument Piping 
and General Use 


OU can make tremendous time 

and cost savings with this com- 
plete new line of Jerguson Valves 
for Instrument Piping and General 
Use, 


Threaded connections are reduced 
from 10 to 3, for these valves com- 
bine unions, nipples, reducers, el- 
bows, tees, valve, and drain valve 
in one space saving unit. One valve 
replaces the multiple set-up of valves 
and connections formerly used. 


Nine different styles . . . with or 
without union outlet, as well as off- 
set and jacketed valves. 


Features available include safety 
shut-off ; double-seating stem for re- 
packing under pressure; regular or 
quick-closing stem and lever; re- 
gtindable and renewable seats; 
pressure bleeder valve and test gage 
connection; outside screw and yoke 
when desired ; throttling stem when 
desired. 






Write for full details 
today. Ask for Data 
Unit on General Use 
Valves. 





| 
| 





Gages and Valves for the 
Observation of Liquids and Levels 


JERGUSON GAGE & VALVE COMPANY 
100 Felilsway, Somerville 45, Mass. 
Representatives in Major Cities 
Phone Listed Under JERGUSON 
Jerguson Tress Gage & Valve Co. Ltd., London, Eng. 
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r—SWING JOINT 


A new swing joint for petroleum 
storage tanks has been announced by 
Shand and Jurs Company. Designated 
by S&J, this new swing joint features 
a mounting arrangement that trans- 
fers all stresses to the tank shell only. 
This eliminates the possibility of 
broken swing joints caused by shift- 
ing of the tank bottom with respect 
to the tank shell. The new S&J swing 
joint is of the double elbow type, with 
a tongue and groove joint between the 
elbows. Stationary elbow is on the 
nozzle flange inside the shell. 


Circle letter T on reply card. 


The Shand and Jurs Company's re- 
cently developed swing joint. 








FOR MORE THAN 50 YEARS 





INDUSTRIAL PACKINGS FRANCE 















WRITE 
FOR ‘51 
CATALOG 


* 


METALLIC POWER PE 
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ou require Piston 
Rings that last longer. France 
Power Piston. Rings are cen- 
trifugally cast as well as 
“HEAT-TENSIONED”. These 
features assure you remark- 
able wearing qualities, cor- 
rect uniform radial pressure 
without loss of tension or 
warpage in service... 
CRIMPED STEEL EXPAND- 
ERS for all types of Oil Rings. 


FRANCE PACKING CO. 


PHILADELPHIA 35, PA. 











AKELITE LIQUID PUMP VALVE 
LESSOR PISTON RINGS —s—«DISCS 





nit - ony Se 


To obtain more information on products advertised see page E-37 











U—TROLLEYS 

Wright Hoist Division of American 
‘Chain and Cable Company, Inc., 
York, Pennsylvania has jusi an. 
nounced production of a new line of 
Wright-Way trolleys available from 
1% ton to 3 ton in capacity. These 
lightweight, Wright-Way trolleys are 
made to use in industrial applications 
that do not require the high efficiency 
or high factor of safety of Wright 


Timken, Hyatt, or SARB trolleys,. 
They feature: Chilled tread wheels; : 


husky roller bearings; heavy steel 

axles, equalizing pin and becket strap 

and heavy fabricated steel side plates, 
Cirele letter U on reply card. 


V—CHANNEL CARRIER 

The Lenkurt Electric Company, 
San Carlos, California, has developed 
a new Type 42C 12-channel long-haul 
carrier. This system provides facili- 
ties for superimposing up to 12 chan- 
nels, in the frequency range from 36 








to 150 ke, on circuits already equip: 
ped with carrier up to about 30 ke. 
The equipment coordinates with other 
12-channel carrier systems in com- 
mon use. The single-link channel 
bandwidth of 150 to 3600 cps is main 
tained at 200 to 3400 cps when 5 links 
are operated in tandem. 
Circle letter V on reply card. 
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W—WEIGHING DEVICE 
Announcement of a new device for 
weighing carbon dioxide system cyl- 


inders has just been made by Ameri- 
can-LaFrance-Foamite Corporation of 





Elmira, New York. Without taking 
the system out of service, the opera- 
tor is only required to loosen the 
clamp bolts holding the cylinder, in- 
sert the fulcrum under the neck of the 
valve, press hand lever until cylinder 
clears the floor, and read the scale 
for the weight. 
Circle letter W on reply card. 


X—COMMUNICATION 

SYSTEM 

A high-power two-way radio equip- 
ment designed especially for State Po- 
lice communications in the recently 
allocated 42-45 megacycle high-power 
frequency band was announced by 
the Communications Equipment Sec- 
tion of the RCA Engineering Products 
Department, Camden, New Jersey. 
The new State Police equipment in- 
cludes (1) a new, 3000-watt RCA 
Type CT-17A transmitter; (2) an ad- 
jacent-channel Type CR-15A “Fleet- 
fone” receiver, with built-in power 
supply; and (3) an RCA Type CC-4B 
desk-mounting control consolette. 

Circle letter X on reply card. 


Y—BELLOWS 
Flexon bellows as manufactured by 
Chicago Metal Hose Corporation, 
Maywood, Illinois, are available in a 
complete range of sizes and metals. 
Flexon bellows are manufactured of 
brass, stainless steel, bronze, monel, 
and inconel in single and multiple ply 
construction and in various lengths, 
dependent upon the application re- 
quirements. They are specially suited 
for applications of control devices and 
instrumentation; such as regulators, 
valves, steam traps, shaft seals, expan- 
sion connections, and flexible connec- 
lors ior misalignment. 
Circle letter Y on reply card. 
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he Roughneck’s Best Friend 


HANDLE-BAR 


REG. U.S. PAT. OFF 
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HAN DLE-BAR t 


REG. U. S. PAT. OFF. 


HANDLE-BAR Unions are precision built with features that insure 
trouble-free performance. Hot forged from A. I. S. I. 1023 killed 
steel. Modified Acme threads in the nut. Nut threads permanently 
lubricated with Udylited Cadmium to permit ease in making and 
breaking. Steel to steel or bronze to bronze seats. Furnished Black 
or all Rust-proofed. Pressures to 3000 Ibs. 


PETRO UNION CHECK 


REG. U. S. PAT. OFF. 


mY 


If you pay the price of a Petro Union Check Valve 
and want your money’s worth, be sure you get a 
Petro Union Check Valve. It works in any position 
—vertical, horizontal, or upside down. The spring 
controls the opening and closing of the valve in 
accordance with the volume and velocity of the 
flow. Pressures to 2000 Ibs. Temperatures to 600°. 


Write Dept. P for illustrated catalog or refer to listings in 
Composite Catalog pages 3140-3141, Refinery Catalog page 
538, and Chemical Engineering Catalog pages 980-981. 


ORDER BY TRADE NAME FROM YOUR LOCAL JOBBER 


Pn rTOnms ANDO PIONEERS OF STEEL UNIONS SINCE 1912 


CLAYTON MARK & COMPANY 


1900 DEMPSTER STREET > 


To obtain more information on products advertised see page E-37 


EVANSTON, ILLINOIS 
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7—MICROSCOPE LIGHT 

The Microviolite Company, Mid- 
land, Texas, has a new double duty 
microscope light and ultra-violet ex- 
amination box. With doors of the 
Microviolite closed, samples can be 
examined under ultra violet light for 
petroleum fluorescence. Then at the 
flip of a switch, without removing or 
disturbing the samples, they can be 
examined under white light for poro- 
sity and lithologic character. Thus re- 
lationship of oil fluorescence and por- 
osity can be judged at once, without 
time-consuming juggling between two 
boxes. 
Circle letter Z on reply card. 





Double duty microscopic light. 
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.e- With years of 
oil financing 
experience 


«x 


Capital Funds Over 
$36.000.000 


* Largest in the South * 


REPUBLIC NATIONAL BANK 


of DALLAS 


CORPORATION 
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AA—CHECK VALVES 

A series of high pressure hydraulic 
check valves is now being manufac. 
tured by Greer Hydraulics, Inc, and 
is available for distribution to the 
hydraulic industry. These check 
valves were developed to meet the 





operational requirements peculiar to 
high pressure, high flow circuits, es- 
pecially where the contribution of 
surges normally produced by check 
valves has an adverse effect on the 
system. The principal feature of the 
Greer check valve is that the action 
is dampened both in the opening and 
closing of the valve. This is accom- 
plished by guiding a poppet on a hol- 
low shaft which contains a dashpot 
chamber. 
Circle letter AA on reply card. 


AB—PUMPING UNIT 

The International Derrick and 
Equipment Company of Dallas, Texas, 
announces its new F12-DA114 pump- 
ing unit. This unit has polished rod 
load capacity of 11,600 lb and it is 
fitted with a double reduction herring- 
bone geared speed reducer with an 
API peak torque capacity of 114,000 
in. lb. Its Ideco wheel type counter- 
balanced crank has a maximum stroke 


of 54 in. 
Circle letter AB on reply card. 


AC—COOLING TOWERS 
The Binks Manufacturing Com- 
pany, Chicago, Illinois, announces the 
development of a new Dry-Fan cool- 
ing tower. These towers are of the 
blower type and are manufactured in 
two models. The 2-B Series is a single 
fan model available in 9 sizes, wit 
capacities ranging from 3 to 30 tons 
of refrigeration. 
Circle letter AC on reply card. 
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Publications will be sent free. 


AD—JACK CATOLOG 

A new 16-page bulletin has just 
been released by the Buda Company, 
Harvey, Illinois, which illustrates and 
describes its complete line of ratchet, 
screw, and hydraulic jacks in capaci- 
ties from 3 to 75 tons. Features of this 
new bulletin include a table of con- 
tents by jack models and by indus- 
tries, a table to help select the cor- 
rect jack, application pictures, recom- 
mended uses, special features, and de- 
tailed specifications for jacks. 

Circle letter AD on reply card. 


AE—OIL MACHINERY 

In a new 2-color catalog just com- 
pleted, the Pelton Water Wheel Com- 
pany, Los Angeles, California, covers 
its complete line of oil industry mach- 
inery equipment. A complete treatise 
on the theory and operation of the 
long stroke Hydraulic Pumping Jack 
is included. Drawings and diagrams 
illustrate the text. A portion of the 
new catalog is devoted to the new 
Pelton beam unit. 

Circle letter AE on reply card. 


AF—STEEL BLADES 

The Shunk Manufacturing Com- 
pany, Bucyrus, Ohio has published 
two bulletins, HF-50 and CG-50A, 
showing Shunk blades, manufactured 
by the company. Shunk blades are 
made of refined, high carbon, high 
manganese plow steel. The blades are 
rolled to a beveled edge and forged 
at the ends to add strength and finess 
to the structure of the steel. Instruc- 
tions for ordering regular and special 
types of blades are included. 

Circle letter AF on reply card. 









































Trade Literature 


AG—CASING SUPPORT 

The new National Type “A” casing 
support, with slip load capacity rang- 
ing from 65,000 to 160,000 pounds, is 
featured in Bulletin No. 369 just pub- 
lished by The National Supply Com- 
pany, Toledo, Ohio. This bulletin is 
a 3-color, 4-page booklet, which shows 
the Type “A” casing support in sec- 
tion and indicates its main features. 
The Type “A” was designed for wells 
where pressure is not present outside 
the suspended string. 

Circle letter AG on reply card. 


AH—ADVERTISING 

SCHEDULE 

Acme Fishing Tool Company, Park- 
ersburg, West Virginia, has published 
a brochure carrying its advertising 
schedule for 1951. A post card is at- 
tached to the booklet for ordering 
Acme’s 32-page catalog and manual. 

Circle letter AH on reply card. 


AI—DIESEL ENGINES 
An 18-page bulletin No. S-500- 
B52A on a new line of DR diesel en- 
gines has just been published by 
Worthington Pump and Machinery 
Corporation, Harrison, New Jersey. 
The bulletin describes and pictures 
the four-cycle, direct injection, totally 
enclosed engines with photographs, 
line drawings and specifications. 
Circle letter AI on reply card. 


AJ—OIL FIELD EQUIPMENT 
Altens Foundry and Machine 
Works, Newark, Ohio, now has ready 
a new and complete catalog of the 
company’s complete line of oil field 
equipment. Many new items have been 
added to the Alten line, which now 
comprises over 75 articles of equip- 
ment—the largest number ever offered 
during the 61 years that Alten has 
been producing petroleum equipment. 
Circle letter AJ on reply card. 


AK—PROCESSING 

EQUIPMENT 

The Patterson Foundry and Ma- 
chine Company of East Liverpool. 
Ohio, has recently published a 36- 
page condensed catalog describing 
and illustrating the wide range of pro- 
cessing equipment and machinery de- 
signed and built completely in the 
plants of this 86-year old firm. Agi- 
tating and mixing equipment. knead- 
ing and blending units, grinding and 
classifying equipment. synthesizing 
and processing systems are featured 
in this new publication. 

Circle letter AK on reply card. 


AL—PLATE FABRICATION 

“Beyond Your Blueprints” is the 
title of the 16-page catalog released 
by the Nooter Corporation of St. 
Louis, Missouri. Fully illustrated, the 
catalog provides many facts regard- 
ing steel and alloy plate fabrication 
-in addition to explaining and pic- 
turing the many services of the 
Nooter Corporation in the fabrication 
of tanks and vessels for the petroleum 
and chemical processing industries. 
Also included are valuable corrosion 
data charts, in which are listed the 
resistance values of commonly used 
metals with reference to hundreds of 
chemicals. 

Circle letter AL on reply card. 


AM—DIESEL ENGINES 
Detroit diesel engine division of 
General Motors Corporation, Detroit, 
Michigan, announces a new catalog 
describing the division’s complete line 
of Series 7] 2-cycle diesel engines for 
application in the industrial, petro- 
leum, and marine fields. The book 
covers single and multiple engine 
units from 2 to 24 cylinders with 
power ranging from 32 continuous to 
780 intermittent horsepower. It also 
contains data on GM diesel 2-Cycle 
design and interchangeability of 
parts, a “Select Your Power” chart 
covering 57 standard power take-off. 
and 7 torque converter models. 
Circle letter AM on reply card. 










LUBE AND FUEL OIL PURIFICATION 





HILCO 
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FOR DIESEL AND GAS ENGINES. 


PURIFIERS - FILTERS - RECLAIMERS - CONDITIONERS 
THERE’S A HILCO FOR EVERY LUBRICATION AND 
FUEL OIL FILTERING PROBLEM... 


YOU WANT CLEAN OIL AND CLEAN ENGINES TO 
SAVE EQUIPMENT - OIL AND MONEY -_ 
INVESTIGATE HILCQ OIL MAINTENANCE METHODS 


% WRITE FOR FREE LITERATURE - NO OBLIGATION 


IN CANADA — UPTON-BRADEEN-JAMES, LTD. — 990 BAY STREET, TORONTO, 3464 PARK AVE., MONTREAL 


To obtain more information on products advertised see page E-37 
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DEAN BROTHERS PUMPS /NC. 
Type R2R Centrifugal Process Pumps 





3X6 R2RSM *4691 
Type R2R Process Pump 

















Type R2R Process Pump 


DISASSEMBLY: The Type R2R_ process a RANGE; See. BaR. Moone 
led ith: t discon- uty, process pumps are availabie in eighteen 
scale tad perry ape Racer By different sizes, enabling our engineers to 
z th : th furnish units specially designed and con- 
first removing the spacer from the spacer structed for the particular work to be per- 
type coupling, and unbolting the casing from formed. 
the cradle the entire cradle and complete (Capacities: 50 to 2000 Gallons per minute. 
rotating element can be removed without Heads: Up to 400’. Speeds: 900 RPM to 
disturbing the suction and discharge piping. 4000 RPM. . 


BUILDERS OF OUTSTANDING PUMPS 
SINCE 1869 


CENTRIFUGAL and RECIPROCATING PUMPS 





Horizontal, Single Style, Double Act- 
ing, Piston Type, Close Clearance 
4040H Pump. Designed to handle volatile 


Close Coupled Centritugal Pump 


. - 2 





liquids 






3833 


Horizontal, Duplex, Double Acting, 
Side Pot, Piston Type, Oil Bath 
Power Pump 





Pedestal Mounted Centrifugal Pump 





4798 3556 


Double Pedestal Bearing Centrifugal Durable Duplex Packed Piston Pat- 
Pump 


tern Steam Pump, Side Pot Type 





‘ESTABLISHED [869 


JEAN BROTHERS PUMPS /N 


/NOIANAPOLIS /ND. 
523 W TENTH Sr. 


" Branch Offices: NEW YORK, N. Y., HOUSTON, TEXAS 
Representatives in Principal Cities 
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AN—CARRIER AMPLIFIER AR— 

A 4-page bulletin covering its car. Huc 
rier amplifier, Type 1-118, has jus J oust 
been released by Consolidated Engi. § hook! 
neering Corporation, Pasadena 8, Cal. tower: 
ifornia. When combined with a Con. & ir co 
solidated recording oscillograph, the jn co 
carrier amplifier presents a system of J Hudsc 
4 channels for dynamic recording J sizes ; 
measurement. This instrument will be J ment, 
of particular interest to engineers en. JJ of des 
gaged in mechanical-industrial design J hookl 
and development, for it deals with the @ shows 
physical factors involved in product 





gas, § 
performance. coolir 
Circle letter AN on reply card. broug 


AO—TUBE CLEANING | 
A new-2-color 4-page bulletin des. 9B ag 
cribing the Airetool ball bearing A 
type tube cleaning motor and op. ad; 
tional cleaner heads, for every type : J, 
of refinery tube cleaning is available p Tr 
from The Airetool Manufacturing Y 


Company, Springfield, Ohio. This Poy 
bulletin, Number 49, illustrates and dest 
explains Airetool’s new ball bearing § ams 
type, Series 6000 air or steam driven § <5] 
motor, and supplies illustrations and “a 
data on optional cleaner heads for re- ech; 
moving various types of tube deposits. em 
Circle letter AO on reply card. const 
AP—RESISTANCE 
THERMOMETERS de: 
Quarterly issue, Volume 10, Nun- Di 
ber 2 of Wheelco Comments, house flang 


organ of the Wheelco Instruments prod 
Company, Chicago, Illinois, contains Work 
a lead article describing the use of @ of, 
various types of resistance thermo- pas 
meters at the Buckley Brothers new Tayl 


$10,000,000 bulk petroleum terminal dine 
at Bridgeport, Connecticut. A second @ inti, 
article explains the use of a strip chart @ fyi, 
recorder for measuring and recording J fro, 
temperatures of five large down-draft side 
kilns operated by Carolina Ceramics, @ 4,,) 
Inc., of Columbia, South Carolina. ee 
The publication runs a column fea- type 
turing unusual adaptations of Weelco wile 
equipment. Wit 
Circle letter AP only reply card. 

AQ—STEEL TUBING AU- 

The current restrictions on the use B 
of nickel in steel have forced engl- qT 
neers associated with the design, fab- J j,,,) 
rication, and application of equip: publ 
ment using vital chrome-nickel stain- Ad 
less steels to investigate the use f Mf ture, 
straight chromium stainless grades. feath 


To assist in solving the problem, The Shal 
Babcock and Wilcox Tube Company, “hoi 


Beaver Falls, Pennsylvania, has pub- preg 
lished a new four-page bulletin out- nal 
lining the physical and mechanical repl 
characteristics of three non-hardening @ req 
straight chromium stainless tubing @ ple 
steels. the 





Circle letter AQ on reply card. 
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AR—COOLING UNITS 

Hudson Engineering Corporation, 
Houston, Texas, has issued two new 
booklets—one on Hudson cooling 
towers and one on its induced draft 
air cooled units. A 22-page brochure 
in color gives information on the 
Hudson TP cooling towers, picturing 
sizes and types to meet any require- 
ment, with diagrams showing features 
of design and construction. An 8-page 
booklet on Hudson air cooled units 
shows installations for jacket water, 
gas, steam, and hydrocarbon vapor 
cooling. Features of the units are 
brought out in photographs. 

Circle letter AR on reply card. 


AS—PULLERS AND JACKS 
Applications of hydraulic pullers 
and jacks are discussed in a new 8- 
page bulletin, Hydraulic 51, issued 
by Templeton, Kenly, and Company, 
Chicago, Illinois. The bulletin also 
introduces Simplex Re-Mo-Trol hy- 
draulic pumps and remote-controlled 
rams. It illustrates how these units 
simplify rigging requirements and im- 
prove safety in numerous pulling, 
pushing, and lifting operations, by 
means of “Center-Hole” tubular ram 
construction. 
Circle letter AS on reply card. 


AT—DATA CARDS 

Dimensions on welding fittings and 
flanges have been condensed and re- 
produced by Taylor Forge and Pipe 
Works, Chicago, Illinois, on two sides 
of an 8144 by 11 inch card. One side 
covers the broad WeldELL line of 
Taylor Forge welding fittings. It 
shows the wall thickness and the es- 
sential dimensions for all types of 
fittings for every nominal pipe size 
from 14 through 30 inches. The other 
side covers a complete line of forged 
steel flanges. The essential dimensions 
and bolting data are given for all 
types of flanges, in all weights, for 
nominal pipe sizes from 14 through 


. M4 inches. 


Circle letter AT on reply card. 


AU—MACHINERY 

BULLETIN 

The Jaeger Machine Company, Co- 
lumbus, Ohio, has issued an 8-page 
publication on its various products. 
A description, supplemented by pic- 
lures, illustrate this bulletin, which 
features Jaeger pumps; concrete Skip 
Shaker; concrete mixer; self-raising 
hoister” tower; adjustable paver; ag- 
gtegate spreader, and type “X” diago- 
nal screed finisher. Enclosed is a 
reply card on which the reader may 
tequest name of distributer and com- 
plete buying information on any of 
the equipment Jaeger manufactures. 

Circle letter AU on reply card. 
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Saves money.. 





Saves man-hours... : 


DURAMETALLIL 


THE ENGINEERED: 


PACKING 


Money 
Saving 
Sealing... 


Do you know what your pack- 
ing is really costing you in 
replacement sleeves—labor 
— production shut-downs? 
You save money when you 
specify Durametallic Pack- 
ing because (1) it's “Engi- 
neered For The Job’’— built - 


| aN 
SWEET'S 


KALAMAZOO 


ATLANTA ¢« BATON ROUGE, FLA. « BOSTON 


e CHICAGO «+ CLEARWATER, FLA. 
DENVER « FORT WAYNE « HOUSTON ¢ HUNTINGTON, W.:VA. « KANSAS CITY « LOS ANGELES 
MILWAUKEE » NEWARK ¢ NEW ORLEANS «¢ PITTSBURGH « PORTLAND, ORE. « SALT LAKE CITY 





for your specific conditions, 
(2) performs like a bearing 
— protects against wear on 
sleeves, shafts and stems, (3) 
actual service records prove 
Durametallic gives longer 
uninterrupted sealing— 
definitely a money saver. 


Get the details ... Write for Bulletin DMPE, 
or ask for one of our field men to call. 


* 





li“ MICHIGAN 


SAN FRANCISCO « SEATTLE « TULSA « YOUNGSTOWN 


To obtain more information on products advertised see page E-37 
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AV—AIR COMPRESSOR 

New, up-to-date information on 
motor drives for all types of large air 
compressors is supplied in the new 
issue of the E-M Synchronizer, No. 
32, published by the Electric Machin- 
ery Manufacturing Company, Minne- 
apolis, Minnesota. This new 2-color, 
24-page bulletin is fully illustrated 
and contains a wealth of tables, charts, 
and graphs for matching motor char- 
acteristics to compressor require- 
ments. Also contained in this issue is 
a technical discussion of P,, synchron- 
izing power, the various methods of 
motor and control protection for com- 
pressor installations, and an interest- 
ing sidelight to the compressor indus- 
try in an article dealing with the glass 
industry. 


Circle letter AV on reply card. 


AW—DIAL THERMOMETERS 

Palmer Thermometers, Inc., Cin- 
cinnati, Ohio, has published two 
pieces of literature on its mercury ac- 
tuated dial thermometers. These ther- 
mometers come in three types, rigid 
stem dial thermometer, wall mounted 
dial thermometer, and flush mounted 
thermometer. All three have a full 
414-in. dial face. Palmer separable 
sockets are interchangeable for dial 
or industrial type thermometers. 


Circle letter AW on reply card. 


AX—SIZING CHART 

A steam valve sizing chart covering 
the range from 1 to 1,000,000 lb 
per hour and a Butterfly valve sizing 
chart covering the range of 15 to 10.- 
000 gallons per minute have just been 
published by the Fischer and Porter 
Company, Hatboro, Pennsylvania. 
Copies can be obtained free of charge. 


Circle letter AX on reply card. 


AY—THREADED 

SURFACE CASING 

A new illustrated bulletin on 
threaded surface casing has just been 
released by the Naylor Pipe Company, 
Chicago, Illinois. Contents include 
structural and performance data as 
well as complete specifications in con- 
cise form. Copies can be obtained on 
request. 


Circle letter AY on reply card. 


AZ—SALES PROMOTION 

An highly entertaining booklet has 
been released by the Gearing Divi- 
sion of Westinghouse Electric Corp- 
oration, Pittsburgh, Pennsylvania. 
Using photographs from ‘‘The 
Frenchman” and brief cutlines from 
the sales promotion department, an 
effective story is told. The facial ex- 
pressions of the prospective buyer are 
so realistic that they are humorous. 


Circle letter AZ on reply card. 


BA—FLANGE SELECTOR 

A revised edition of the flange and 
coupling -selector, designed by the 
Nooter Corporation of St. Louis, Mis. 
souri, is now available to all engi- 
neering personnel. In slide rule form, 
it provides all the information con. 
tained in the earlier selector, plus 
new and useful data. The Flange Size 
Selector lists such facts as the OD of 
flange, thickness, OD of raised face, 
number of holes, diameter of holes. 
diameter of bolts, bolt circle — foy 


Series 15 and 30 flanges. 
Circle letter BA on reply card. 


BB—DIESEL ENGINES 

Construction and operation fea. 
tures of the Nordberg four-cycle, one 
cylinder and recently introduced two- 
cylinder, vertical, mechanical injec- 
tion, Type 4FS diesel engine are con- 
tained in new two-color bulletin pub- 
lished by Nordberg Manufacturing 
Company, Milwaukee 7, Wisconsin. 
The Nordberg engines described in 
Bulletin 183 are built with a 414 inch 
bore and 5% inch stroke and are 
available with electric or manual 
starting. Within an operating speed 
range of 1200 to 1800 rpm, the one 
cylinder engine develops 10 to 15 hp 
and the two-cylinder unit, 20 to 30 
hp. 

Circle letter BB on reply card. 








ROPER G=) 





Gi ff gs 
a cS Bf 


ea ae 


FIG. 1F 
Mechanical 
Seal 


Baldwin. 


pressures to 300 p.s.i. 


Send for Literature Today 


GEO. D. ROPER CORP. 
724 Blackhawk Park Ave. 


ROCKFORD, ILLINOIS 
DEPENDABILITY SINCE 1857 








SUPPLY FUEL TO BALDWIN LOCOMOTIVES 


The Roper Rotary Pump on 
this Baldwin 750 HP Diesel 
Locomotive delivers 3 gallons 

of fuel per minute at 35 Ibs. p.s.i.; 
1750 r.p.m. Such compo- 
nents as hardened helical gears run- 
ning in axial hydraulic balance, flange- 
type bronze bearings, deep packing box 
with split rings and split gland, and 4-port 
design for ease of installation are but a few reasons 
why Roper Pumps are selected by 
Investigate the Roper Series F 
Pump today! Capacities 1 to 300 g.p.m., 


To obtain more information on products advertised see page. E-37 































Facts on Faster 
Cleaning—FREE! 4, 


| eae wad with helpful cleaning information, 
this 32-page booklet helps cut maintenance 
cleaning cost to the very bone. Here, for ex- 
ample, you’ll find how to save money cleaning 
towers; descaling heat exchangers; conditioning 
barrels and drums; cleaning tank car interiors, 
many other maintenance cleaning operations. 


These Oakite cleaning methods are proving 
most successful time- and money-savers for 
many of the nation’s leading petroleum pro- 
ducers, refiners, marketers. Get your FREE 
copy today! No obligation, of course. Write 
Oakite Products, Inc., 48 Thames Street, New 
York 6, New York. 
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BC—STEEL MESH 

The William F. Klemp Company, 
Chicago, Illinois announces a new 
1951 technical manual explaining the 
properties of its structural steel foot- 
walks, and its power-forged and riv- 
eted open steel grating and treads. 
Also included are details on its Hex- 
teel, heavy-duty steel mesh for old 
and new floors, and reinforcement 
mesh for ganister linings in fraction- 
ating towers for oil and refineries. 

Circle letter BC on reply card. 


BD—TIRE COATING 

Western Sand-Banum Company, 
Houston, Texas is the distributor for 
Pro-Tex-Tire, a newly developed 
paste for lengthening the life of tires. 
The compound is applied with a brush 
to the entire inside of the tire. Then 
the tube is inserted. This is claimed 
to keep tires cool and eliminate creep 
between tire and tube. Also the paste 
may be applied to rims before mount- 
ing tire to prevent rusting and “freez- 
ing,” and assure easy tire removal. 

Circle letter BD on reply card. 


BE—SLUSH PUMP 

The new Ideal Type C-150-B du- 
plex power slush pump, with 714, inch 
maximum fluid cylinder liner bore, 
12-inch stroke, and rated output of 


160 hydraulic hp at 70 spm, is fea- 
tured in Bulletin No. 373 published 
by The National Supply Company, 
Toledo, Ohio. The three-color, 12- 
page bulletin emphasizes the features 
of the C-150-B slush pump and shows 
and describes the operating parts in 
both power and fluid ends. 
Circle letter BE on reply card. 


BF—DIESEL ENGINES 

Nordberg Manufacturing Com- 
pany, Milwaukee, Wisconsin, has 
published a new 2-color bulletin des- 
cribing its Type 4FS1 and 4FS2 die- 
sel engines. The Type 4FS diesel en- 
gines were developed to meet the need 
for simple, compact, dependable en- 
gines capable of continuous heavy 
duty service. They are built in one 
and two cylinders. The two cylinder- 
model 4FS2 to a 4 cycle, vertical. 
mechanical injection diesel for opera- 
tion on regular diesel fuels. 

Circle letter BF on reply card. 


BG—GAS COMPANIES 

Clark Bros. Company, Inc., Olean, 
New York, has published a 36-page 
catalog covering the complete line of 
high compression Big Angle compres- 
sors. The new Clark HBA retains all 
the advantages of the BA “Big Angle” 
compressor, but is designed and built 
specifically for high compression. It 





is equipped with diesel-type spiral 
jacket power cylinders, diesel-type 
power cylinder heads and power pis- 
tons, larger crankshafts and a heavier 
construction throughout. The HBA, 
develops 220 bhp per power cylinder 
without overload capacity. 

Clark has also published two pieces 
of technical literature: Natural Gas 
Scrubbers and Mist Extractors, by 
Thomas H. Pofahl, and a reprint of 
the article “Compressor Cylinder De- 
sign for Gas Transmission Pipeline 
Systems,” by B. T. Mast, which was 
first published in the June, 1950 issue 
of The Petroleum Engineer. 

Circle letter BG on reply card. 


BH—DIAMOND BITS 
Drilling and Service, Dallas, Texas, 
has issued a completely new catalog 
of Truco diamond bits, D&S core bar- 
rels, and D&S field services. It in- 
cludes a short history of diamond 
drilling, an explanation of the special 
qualities of diamonds in drilling, types 
of diamond bits, and estimated costs. 
Another section includes: Descriptive 
material and cutaway drawings of 
D&S core barrels; diagrams of each 
size barrel to show parts and prices; 
photos of handling tools; schedules 
of rentals, and service charges. 
Circle letter BH on reply card. 











X A.P.1. PIPE COUPLINGS 
All Sizes and Types for Oil Field Use 



































LINE PIPE COUPLINGS A.P.I. 
Yg’’ to 12’’—Seamless and Special 
Processed—Black or Galvanized 


CASING COUPLINGS A.P.I. 
42" to 13%’’—Long or Short 









HYDRAULIC COUPLINGS 


PLAIN TUBING COUPLINGS A.P.I. 


1” to 3’’—Seamless 


EXTERNAL UPSET TUBING 
COUPLINGS A.P.lI. 
%"' to 3Y2’’—Seamless 





Consult Our Nearest Quick Service Sales Office: 


Albany, N. ¥.—Albert L. Becker, 434 Clinton Ave. 
Baltimore—Ted Barto, 2301 N. Charles St. 
Boston—W/m. F. Bennett, 24 Spring St., Somerville 
Buffalo—W. E. Spencer & Assoc’s, 241 S. Elmwood Ave. 
Chicago—Harry A. Jay, 122 So. Michigan Ave. 
Denver—Earl H. Jones & Co., 1863 Wazee St. 
Detroit—Thomas L. Osberger, 19451 Livernois Ave. 

, Erie, Pa.—R. J. Maggi, Box 711 
Houston—Henry. H. Paris Distributor, Inc., Bo 932 
Kansas City, Mo.—W/m. J. Hebenstreit, 3122 Coleman Rd. 


FACTORY ‘PHONE: ELM GROVE 3296 


Ye"’ to 3’’—Seamless 


REAMED AND DRIFTED A.ji.S.I. 
%,"’ to 12'’—Seamless or Spl. Processed 


DRIVE PIPE COUPLINGS : 
¥%"" to 12’’—Seamless or Spl. Processed 


Los Angeles—James A. Riordan Co., 1400 Sante Fe Ave. 
Minneapolis—Lin J. Krause, 200 Lumber Exchange 
Newark, N.J.—Maurray Eskin, Industrial Office Bldg. 

New York—Henry Stein, 50 Cliff St. 

Philadelphia—J. \W. Worthington, 401 N. Broad St. 
Portland, Ore.—Earl H. Jones & Co., 1233 NW 19th Ave. 
Richmond, Va.—P. C. Abbott & Co., Mutual Bldg. 

San Francisco—Earl H. Jones & Co., 1150 Folsom St 
Seattle—Earl H. Jones & Co., 619 Second Ave. 


WHEELING MACHINE PRODUCTS COMPANY 


ELM GROVE STATION 
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WHEELING, W. VA. 
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LOOKS 


> The Oil Record, 1950, compiled by Henry Ozane, 
published by Petroleum Industry Projects, 1420 New York 
Avenue, N.W., Washington 5, D.C. Pages, 251. Price, $5. 


This book is a compilation of the operating statistics of 
more than 100 leading American oil companies in terms of 
their structure and fundamental operations—producing, re- 
fining, transportation, and marketing activities as well as 
their financial position. In addition it contains an overall 
summary of the current position of the American petroleum 
industry, and a listing of the principal organizations in the 
petroleum field—trade associations, professional groups, 
and technical bodies. 


>» Uniform System of Accounts Prescribed for Natu- 
ral Gas Companies. Federal Power Commission, Publi- 
cation FPC-A12. Pages, 159. Price, 40 cents. 


The system of accounts and rules and regulations of the 
Commission to be kept and observed by natural gas com- 
panies subject to the jurisdiction of the commission are 
contained in this bulletin. 


>» A Thermal Decomposition Study of Colorado Oil 
Shale, by Arnold B. Hubbard and W. E. Robinson, pub- 
lished by U. S. Department of Interior, Bureau of Mines. 
Pages, 24. 


A thermal decomposition study of the kerogen in three 
Colorado oil shales was made at different temperatures by 
heating the shales in the absence of oxygen at atmospheric 
pressure and measuring the decomposition products (gas. 
oil, and bitumen) formed. From these data the specific re- 
action rates, “k”, for the thermal decomposition of kerogen 
were determined for each temperature studied, making it 
possible to calculate the time required to accomplish a given 
amount of decomposition within the temperature range. 


> Flow Measurement With Orifice Meters, by Rus- 
sell R. Johnson, Reid F. Stearns, Robert M. Jackson, and 
Charles A. Larson, published by D. Van Nostrand Com- 
pany, Inc., New York. Pages, 336.Price, $7.50. 


Intended mainly for engineering, technical service, and 
instrument groups concerned with process control, test 
control, test work, and plant start-ups in the petroleum in- 
dustry, this book provides a good reference, containing in- 
formation required for the effective use of orifice meters 
in common refinery application. The procedures outlined 
in the volume typify methods currently in use in refinery 
operations and the physical data presented are limited for 
the most part to fluids found in petroleum refining. The 
principles are, however, general in nature and may be em- 
ployed as guides for fluid metering in other industries. 


>» Economics of Fuel Gas From Coal, a report by 
Batelle Memorial Institute, John F. Foster and Richard J. 
Lund, Editors, McGraw-Hill Book Company, New York. 
Pages, 279.Price, $5. 

\n analysis of the technical and economic factors that 
control the commercial feasibility in the U. S. of manufac- 
turing fuel gas from coal is made in this volume. It deals 
with the technical phases of fuel-gas production, tying 
them in with economic considerations and presenting valu- 
able information on operating costs, maintenance, invest- 
ment costs of gasification equipment and processes, and 
research. A second division brings together information on 
various fuel-transporting costs and discusses supplies, de- 
mand, and prices of oil, gas, and coal in the past. 
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e Summary of Water-Flooding Operations in Hlinois 
1950, by Frederick Squires and Secondary Recovery Com. 
mittee of Illinois, Interstate Oil Compact Commission, pub. 
lished by the State of Illinois, State Geological Survey divi. 
sion. Pages, 40. 

This Circular No. 165 contains the data on 31 Illinois 
controlled water floods, with maps, tables, and descriptions 
of 6 water floods. Secondary recovery methods have been 
studied by the Secondary Recovery Committee of the Inter. 
state Oil Compact since it was organized in October, 1947, 
This booklet is a reprint of the report published by the 
Compact September, 1950. 

The Compact Committee of Illinois, with Frederick 
Squires as chairman, compiled all the pertinent information 
available concerning the progress of water flooding and the 
methods used. Estimated oil reserves recoverable by these 
secondary methods in Illinois exceed 350 million barrels, 
the Committee reports. 


> The Old Farmers Almanac, published by Yankee Inc., 
Dublin, New Hampshire. Pages, 109. Price, $.25. 


This is the 159th consecutive annual edition of the 
almanac. Pages 12 through 35 inclusive are known as the 
calendar pages. Here are found such things as the angle of : 
the sun, times of phases of the moon, advice to farmers, and 
the weather. Besides these facts it contains an outdoor 
planting table, and a few recipes and household hints. 


> Report Preparation, Frank Kerekes and Robley Win- 
frey, published by The Iowa State College Press, Ames, 
Towa. Pages, 450. Price, $6.90. 


“Report Preparation” was assembled primarily to train 
engineers in writing scientific papers and reports, but the 
book contains also special sections on oral reports, maga- 
zine feature articles, correspondence, letters of applica- 
tion, use of illustrations, and many others. In the large 
volume are 100 specimens of actual blueprints, photostatic 
copies, graphs, exact letters on letterheads of leading com- 
panies, and similar demonstration material. It is an out- 
standing typographical job. Book sales are handled directly 
by the College Press, Ames, Iowa. 


> Technical Publications, 1948. Standard Oil Company 


(New Jersey) and affliated companies. Pages, 488. Not for 
sale, 


The interest in technical publications written by scientific 
personnel of Standard Oil Company (New Jersey) and 
affiliates in 1946 and 1947 led the company to publish this 
collection of papers, which appeared in 1948. Although not 
for sale, the volume is being distributed widely and will be 
available for reference purposes in the larger colleges and 
universities and in public libraries and research labora- 
tories in the United States, and at some similar organiza- 
tions in foreign countries. The papers in the present volume 
have been selected from more than one hundred written 
by Standard’s technologists and published in scientific 
journals in 1948. 


> Statistics of Natural Gas Companies, 1949, com- 
piled by Federal Power Commission, Washington 25, D. C. 
FPC S-84. Pages, 111. Price, $2. 

The information contained in this report of the Federal 
Power Commission was taken from annual reports of 
natural gas companies for the year ending December 31. 
1949. The compilation contains information on 122 gas 
companies (one of which merged during the year), giving 
composite statements of the balance sheet, income account, 
operating revenues, customers and sales, operating expenses, 
and gas account for the year 1949. 
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